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THIS ISSUE 

May is requisition time in many school 
systems. There may not be much money 
available for making purchases, hence the 
necessity of greater care in making out the 
requisitions. An editorial on the necessity 
of carefully planning these requisitions will 
be found in this issue. 

Another editorial which may be helpful 
as a necessary check list by the shop 
teacher who will shortly be engaged in 
bringing his work to a close for the school 
year 1934-35 has been made a part of the 
offerings presented this month. 

The articles on “Rating the Depart- 
ment,” by Norris, “An Inspection Depart- 
ment,” by Fountain, and “Small Electrical 
Transformers,” by Lloyd, will be found 
especially helpful and interesting. 

Among the problems and projects that 
deserve special mention are ‘“Unglazed 
Pottery” by Jenkins, “The Colonial Hang- 
ing Wall Bookshelf,” by Gottshall, “An 
Aluminum Weather Vane” by Churchill, 
and “Hopi Tihus” by Hunt. 


THIS MONTH’S COVER 


The cover picture this month shows stu- 
dents at work in the auto department of 
the Hadley Vocational School, St. Louis, 
Mo. Photograph submitted by A. B. Jordan, 
head of the automotive department. 





Articles Indexed—The articles contained in the Magazine are regularly indexed in “The Reader’s Guide to Periodical Literature,” and ‘Edu- 


cation Index.” 


Entered Jan. 2, wt as second-class mail matter at Milwaukee, Wis., under Act of March 3, 1879. Copyright, 1935, by Bruce Publishing Co. 


Title registered as Trade Mark in U. S. Patent Office, Nov. 25, 1930. 


Subscription Inf 


tion price, $2.50 per year, payable in advance. Canadian postage and tariff, $1.00, foreign countries, 50 cents. 


Frese: Sige 
Copies not over three months old, 25 cents; more than three months, 50 cents. Notice for discontinuance of subscription must reach Publication 
Office in Milwaukee, at least fifteen days before date of expiration. Changes of address should invariably include old as well as new address. Com- 
plaint of nonreceipt of subscribers’ copies cannot be honored unless made within fifteen days after date of issue. 
Editorial Contributions—The Editor invites contributions bearing upon Industrial Arts, Vocational Education, and related subjects. Manuscripts, 
drawings, projects, news, etc., should be sent to the Publication Office in Mitwaukee. Contributions are paid for at regular space rates. In all 


cases manuscripts should be accompanied by full return postage. 


The Magazine is on sale at Brentano’s, New York; Wanamaker’s, — Brentano’s, Chicago; Philippine Education Co., Manila, P. I. 








INDUSTRIAL ARTS AND VOCATIONAL EDUCATION May, 1935 


ConsIpER THE F'uNDAMENTALS! 


Make your decis‘on by comparison. . . . Instead of our making many and 

varied claims relative to the merits of Yates-American school machines, 

we ask that you compare them with any or all of the others in the field. 
. Fundamental factors for the basis of your comparisons follow: 


(1) CAPACITY . . Large enough to take care of the most advanced 
work, yet simple enough so that the beginner can 
operate them with assurance and with a minimum of 
personal supervision. 


(2) MODERN .. . Your new shop equipment must not only meet the re- 
DESIGN quirements of today, but must provide for the needs 
of the future as well. The Yates-American advanced 
design is the best safeguard against early obsoles- 
cence. 


(3) SAFETY . . . Every feature necessary for the adequate protection of 
the students is provided, corners are rounded, driving 
mechanisms are completely enclosed, and all moving 
parts are fully guarded. 


(4) ECONOMY. . Low maintenance costs and small initial investment 
are characteristic of Yates-American machines, — they 
cost no more than ordinary equipment. 


Recistnade nae atoneastl cence 


(5) DURABILITY . The standard and approved features of industrial 
equipment which are built into the Yates-American 
school machines are an assurance of years of trouble- 
free service. 
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A careful investigation, including a thorough consideration of all 
of the factors outlined above will clearly indicate the superiority 
of the Yates-American School Line. Descriptive bulletins are 
yours for the asking. 


YATES- AMERICAN MACHINE 
BELOIT, WISCONSIN 


The four machines shown here 
are characteristic of the entire 
Yates-American School Line. 
They are backed by more than 
a half century of experience in 
building woodworking ma- 
chinery—an assurance of “In- 
dustrial Precision for Voca- 
tional Training.” 


Write for our catalog which 
describes the complete line. 














YATES- AMERICAN 
Safet Airs, Jae ant Helis 
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Rating The Department 


Hugh Norris 


Director Industrial Arts Education, 
State Teachers College, Ada, Oklahoma 


HE rating factors herewith presented, were set up for 

rating industrial-arts departments. Other factors may 
probably be devised which will give the same or better results. 
Many of the factors listed are general in nature; others are 
specific. In a study of this kind, it is usually better to have 
both of these types of factors present. Then, too, there is an 
overlapping in many cases, all of which is very necessary in 
a task of this kind. It may be noticed, for instance, that the 


jury rated the pupils only 9 points out of 100. In other words, _ 


The rating factors set up in this article may 
be use in judging the industrial-arts depart- 
ment of a school or of a school system, or 
they may be used by the individual teacher 
in rating his own shop. 


it appears that the pupil is only one fourth as important as 
the administrative phases of the department. The truth of the 
matter, however, is that the child is connected with all the 
factors, and cannot be confined to but one set of them. 


Rating Factors for Industrial-Arts Department 


I. Administrative in Nature: 
Weighted 
Ratings 
A. Definite aims and objectives 
have been set up and are under- 
stood by the teachers 15 
B. The salary scale, and provisions 
for advancement are such as will 
attract and hold good teachers 
C. Work done for the institution 
often interferes with classroom in- 
struction 
D. The morale toward this type 
of work, by the student body and 
other faculty members, is_ rated 
high 
E. An efficient system of records 
and accounts is used 


work and enjoy it 


being done 
K. Materials 


ventilated 


II. Teaching Forces: 

F. The teachers are especially 
trained and equipped for this type 
of work 

G. The teachers’ mental, physical, 


N. The 


moral, and social characteristics are 
adapted to this work 
H. The teachers are alive to the 
needs of self-improvement 
I. The teachers believe 


III. Physical Equipment: 
J. Space and equipment are ade- 
quate and suitable for 


and 
plentiful and always at hand 
L. The shops are well lighted and ‘ 


M. Adequate locker space for stu- 
dents— for wraps, books, and to 
store materials under construction... 


student’s 
originality are encouraged 


O. Individual differences are rec- 
5 ognized and provided for 
P. Individual students progress as 
rapidly as possible 
in their 


V. Subject Matter: 

Q. Life activities are utilized as a 
portion of the work 

R. The subject matter in the 
various courses is arranged in order 
of learning and doing difficulties... . 


the work 


supplies are 


VI. Extracurriculums: 

S. The teachers take 
interest in churches, 
civic organizations 

T. The teachers take an interest 
in boys outside of the schoolroom, 
in the way of boy scouts, etc 


an active 
lodges, and 


initiative and 


Grand Total 





The Jury 

The ratings for the factors were arrived at by the jury 
method. The jury met in a body and openly discussed each 
factor, and its relative weight as to other factors. A round- 
table discussion of this nature by the jury is likely to lead to 
better results than if the members do not come in contact 
with one another. In this way, the factors are “aired” to the 
fullest extent, while without discussion many good points will 
go unobserved. The exchange of views is bound to be helpful 
in a case of this kind. 

In making the weighted ratings, the jury had many and 
various opinions as to the values of the factors. In each case, 
an average was struck. It was a give-and-take feeling in many 
cases, but in the end, all parties were satisfied as to the ratings 
as a whole and were willing to make the concessions. 
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Questions 

The questions that go with the factors in this paper are 
aimed to draw out the individual phase of the work, and to 
make the individual teacher take note as to his own oppor- 
tunities and the way he is interested in his work. The ques- 
tions are stated in a way that it is hoped to make the staff 
in this department think, and not to cause a reaction that the 
person asking the questions is trying to “pick” fault. The 
main thing to remember is that these rating factors show a 
method of measuring an industrial-arts department by show- 
ing up the high and low points. The questions set up should 
be answered with a simple “yes” or “no.” Should the majority 
of these answers be in the negative, there is likely to be a 
low rating on this factor, while if the majority are answered 
in the affirmative, the factor being rated will be scored high 
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These are not the only questions that can be taken under 
consideration. There might be a set of questions made to go 
with any other factor or factors. The questions proposed are 
both general and specific in nature. Many of them will not 
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fit into all systems, although they are general enough to fit 
most programs. They also can be used by the teacher to rate 
his own shop or department. This may be done annually, and 
the results charted. 





The Factors 


I. Administrative in Nature 

A. Aims and Organization 

1. Do the teachers fully understand the 
aims of the courses that are offered in this 
department ? 

2. Is there a certain educational philos- 
ophy pertaining to this type of education, 
and is it understood by the administra- 
tion, the supervisor, and the teaching staff ? 

3. Is there a course of study made out 
in advance for each subject and grade in 
this department ? 

4. Does each teacher in this department 
have his work well planned and organized 
in advance? 

5. Are the plans, as worked out, carried 
out with a degree of satisfaction to all 
parties concerned ? 

6. Is the planning and organization in 
keeping with other departments in the in- 
stitution ? 

7. Is it understood by the administra- 
tion, staff, and patrons that the work is 
nonvocational, or that it is vocational? 


B. Salary 

1. Is the salary scale in this department 
equal to that paid in other departments in 
the institution ? i 

2. Is the salary paid in this department 
equal to that paid in other schools in 
surrounding territory ? 

3. Is there a feeling of dissatisfaction 
among the teachers in this department as 
to their incomes as teachers? 

4. Is the salary increase rapid enough, 
in the early stages, to hold and encourage 
young and growing teachers to stay with 
the department ? 


C. Repair and Maintenance Work 

1. Is this department looked upon as 
a repair department for the institution? 

2. Are the members of the staff called 
upon to do technical work when an ex- 
perienced workman should be called in? 

3. Does the administration ask the 
teachers, and the students, in this depart- 
ment to make things for the personal use 
of the officials? 

4. Do fellow teachers in other depart- 
ments feel that it is all right, and is ex- 
pected, for this department to make things 
for the personal use of the other teachers? 


D. Status of the Work in the School 

1. Are the members of the staff in this 
department received on the same level 
professionally, educationally, and socially 
as other members in other departments? 

2. Is this type of work looked upon as 
suitable for pupils with a low I.Q. and not 
for those with a high I.Q.? 

3. Is this work looked upon as drudgery, 
and as a lower type of education? 

4. Do the projects made in this depart- 
ment have an artistic appearance, and are 
they we'll designed ? 

5. Is the quality of workmanship equal 
to that done by other departments in the 
institution ? 


6. Are the classes large enough to add 
interest, and give an incentive for the best 
working conditions? 

7. Are the classes too large to be ac- 
commodated with the regular equipment 
and supplies in the department ? 

8. Is there a tendency to crowd students 
into this department because of the nature 
of the work? 


E. Records and Accounting 

1. When a project is completed by a stu- 
dent, is a record made and credit given? 

2. Does the pupil pay the instructor, or 
does he make payment to the central 
office ? 

3. Are receipts given in return for all 
money received? 

4. Are records kept of money paid out 
for supplies, and is this checked against 
the money received? 

5. Is this department operated on a 
budget system, on the same bases as other 
departments in the institution? 


II. Teaching Force 

F. Training 

1. Are the teachers in this department 
drawn from the various trades in the com- 
munity ? 

2. Is the training of the staff in this 
department on an equal footing with that 
of other departments in the institution? 

3. Have the members of the staff had 
regular training in colleges and teacher- 
training institutions in the fields of methods, 
psychology, languages, history, mathe- 
matics, and other general subject matter? 

4. Are the members of the staff teaching 
subjects in which they majored while in 
training ? 

5. Are the members of the staff looked 
upon by other teachers in the institution 
as knowing their subjects? 

6. Are there members of the staff that 
had other majors while in training, such 
as engineering, mathematics, history, but 
found wages somewhat lower in these 
fields, and changed over to this department 
without professional training, or technical 
knowledge of the subject matter in this 
field ? 


G. Fitness for Work 

1. Are the individual members of the 
staff physically fit for the work required 
of them? 

2. Do the teachers of this department 
have other interests that take their time 
out of class hours? 

3. Do the teachers in this department 
give extra time in preparation for class- 
room duty? 

4. Are there members of the staff that 
refuse, or hold back from doing work that 
has to be done? 


H. Professional Advancement 

1. Are the teachers in this department 
members of the state organization of 
teachers ? 

2. Do the teachers in this department 
take advantage of books and magazines 


that are published in their field? 

3. Are the members of the staff taking 
advantage of advancing themselves by 
studying during vacation? 

4. Are the members of the staff, while 
on the job, taking advantage of the various 
courses that are offered by correspondence 
and extension ? 

5. Are the members of the staff working 
during vacations at various occupations, to 
improve their knowledge in their field, or 
do they work for financial gain alone? 


I. Professional Attitude 

1. Do the staff members, as a whole, 
believe that their work is just as impor- 
tant, as cultural, and will function in life 
the same as other subjects studied in the 
school ? 

2. Do the members of the staff seem to 
receive the same amount of enjoyment, 
from their teaching, as do the members 
of other staffs in the institution? 

3. Do members of the staff remain after 
class hours to give aid to interested stu- 
dents ? 

4. Do members of the staff dismiss all 
school duties as soon as the class periods 
are over? 


III. Physical Equipment 

J. Space and Equipment 

1. Is the equipment in this department 
old and out of date? 

2. Is the equipment in a good state of 
repair? 

3. Is the equipment sufficient for the 
number of pupils that are enrolled in this 
department ? 

4. Is the floor space adequate for the 
number of students in this department ? 

5. Do the students have to use equip- 
ment that -was intended for other types 
of work? 


K. Materials and Supplies 

1. Does the head of the department, or 
staff, have to furnish supplies from his 
own resources? 

2. Are supplies ordered in advance, and 
paid for by the institution, just as for 
other departments ? 

3. Is there adequate storage room for 
all supplies? 

4. After the orders have been placed for 
supplies, and emergencies arise, how are 
these needed items obtained? 


L. Lighting and Ventilation 

1. Is this department situated in the 
basement, probably below the grade line, 
with poor lighting and ventilation? 

2. Are classroom facilities on a par with 
other departments in the institution? 

3. Are the rooms situated under an old 
boiler room, or in rooms discarded by other 
departments ? 

4. Is the floor and wall structure well 
waterproofed, and is the department free 
from dampness? 


M. Lockers 


1. Are the lockers built in, or of a 
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. temporary nature? 


2. Is there individual locker space for 
each subject taught in this department? 

3. While the projects are under construc- 
tion, are they stacked about the edges of 
the shops in an unsightly way? 


IV. Pupils 

N. Encouraging Initiative 

1. Are the courses in this department so 
planned in advance that the student’s 
initiative and originality are limited to a 
great extent? 

2. Are the students encouraged to offer 
suggestions and plans for their own 
problems ? 

3. Are the pupils allowed to make selec- 
tions of projects with the consent of the 
instructor in charge? 

4. Are home projects, of interest to the 
pupils, encouraged and do they receive 
help from the instructors? 


O. Individual Differences 

1. Are there provisions made for special 
students that might be enrolled in this 
department ? 

2. Are the pupils allowed to seek in- 
formation from fellow students in class 


when the instructors are engaged? 

P. Individual Help 

1. Are there provisions made to take 
care of slow and fast students without 
interfering with classes? 

2. Is it possible for the students to 
receive individual instruction, when needed, 
in this department ? 


V. Subject Matter 

Q. Related Subject Matter 

1. Is it possible for a student to make 
things that interest him, even if they are 
not part of the regular course of study? 

2. Are seasonable activities encouraged, 
and do the students take advantage of 
these opportunities? 

3. Do the teachers in this department 
use classroom methods equal to those used 
by the teachers in other departments of 
the institution? 

4. Are the teachers definite in their plans 
when it comes to putting the subject 
matter over? 

5. Do the pupils understand that the 
work is vocational, or nonvocational — 
that the work possesses cultural value — 
that it imparts information just as do the 
other courses offered by the institution? 
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R. Arrangement of Subject Matter 

1. Is the subject matter arranged 
according to the learning and doing diffi- 
culties ? 

2. Is the subject matter so arranged 
that it will draw the student out, and be 
an incentive to go further into certain 
phases of the study? 

3. Are the aims and objectives outlined 
to each class so that the pupils understand 
what is expected of them? 

4. Do the pupils know that they are to 
pay for the projects, that the materials 
used are not free? 


VI. Extracurriculums 

S. Church and Civic Affiliations 

1. Do the teachers in this department 
take an active part in church and Sunday- 
school work? 

2. Are the teachers in this department 
active in the various community organ- 
izations? 

T. Boy Interests 

1. Are there any active scout masters 
among the teachers in this department? 

2. Are there active club organizations in 
this department, extracurricular in nature, 
meeting outside of class? 





How to Rate an Industrial-Arts Department 
1. With the rating factors before you, answer each ques- 


the direct efficiency is 


which for the high school in 





tion, rating it on a value of 10. Take, for instance, under A: 
If definite aims and objectives have been set up, and are 
well understood by the teachers in the department being tested, 
give a rating of 10. If the majority of teachers understand 
these aims and objectives, a rating of 7 or 8 might be given. 
If but a few teachers understand the aims and objectives set 
up for their work, a rating of 2 or 3 would be given. Table I 
shows the ratings given in a survey of the industrial-arts de- 
partment of a certain high school. The ratings are in the 
column under R. 


Factors | Given 


Weighted _ RxW_ 818 _ 
Efficiency = ~1000 = 1000 = 82-80% 


Direct ep Sy lO 
Efficiency = Bor = Bhp = 82-50% 


Table I. Computation of weighted 
efficiency 


Since there are 20 factors, then the total possible rating 
would be 20 X 10 = 200. To get the direct efficiency of the 
department, then, add up the ratings given it under each of 
the factors and divide this total by 200. In other words, 


165 
Table I equals —— = 82.50 per cent. 
200 


To obtain the weighted efficiency rating, make use of the 
Total (R K W) 

1000 
1000 in this formula is obtained by taking the sum of the 
weighted coefficients, W, which is 100, and multiplying this 


by the common possible rating of the factors — 10. In other 
words, 100 X 10 = 1000. The weighted efficiency, therefore, 


. The divisor 





formula: Weighted efficiency = 


a ee oe ks oe AL MN OP aR S$ T 
iS j|12);4/3|)3/12;5)/4/3)/4)/4/3)/3/3);3);3;);5/4);4)] 3 





Fig. 1. The above curve is plotted on direct rating. The efficiency 
computed on the basis of the relative weights assigned to factors 


is 81.80 per cent 


total (R & W) 818 


1000 1000 
The next step is to study the findings carefully and then ‘o 
determine for each factor a maximum expectancy rating. 


= 81.80 per cent. 





equals 
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Weighted 
“Og R' = R | coefficient | (R' - B)W 


Pactors| Given 
R 





It appears that certain factors need improvement much more than others. 
The four most important improvement points are indicated by check marks 


in the last column. 


Weighted Efficiency of computed increase = {aR _ 51356 — 13.6% 


1000 


Table II. Computation of values determining “high 


and low” improvement points 


Factors Given 
R 


Weighted 


Pee. am | ee 
Efficiency ~ 1000 1000 = 95.4% 
Direct 
Efficiency 


= sho = 33h = 90.55% 15 
Table III. Computation of weighted 
efficiency and increase efficiency 


While for some of the factors the maximum goal of 10 may 
be put down, nevertheless there are others which under the 
conditions existing may be beyond the power of the depart- 
ment itself to change. The improvement in factors such as 
these must therefore be carefully considered and probably 
ratings such as 7, 8, or 9 be assigned to these factors as 
maximum expectancy ratings. Table II shows these expect- 
ancy ratings, R’, that were assigned for the high school whose 
ratings appear in Table I. As shown in Table II, both the 
ratings given, R, and the maximum expectancy ratings are 
arranged in adjacent columns. From the values in these two 
columns, then, the differences (R’ — R) are obtained by sub- 
traction and placed in the fourth column. The weighted effi- 
ciencies shown in Table I are then placed in the fifth column 
and the product (R’ — R) W are obtained by multiplying the 
quantities in columns four and five. The check marks in the 
last column of Table II show the factors that need the greatest 
improvement. 





A. B.S 8 Br ee 
12;}4/3/3/)12;5/4;);3)/4/4/3)/3/;3);3);3|;5/4/4; 3 





ABCDEFGHIJKLMNOPQRST 
be) 3}3)12)5 3 3 





Fig. 2. In setting up the procedure for 

determining the improvement points both 

the weighting coefficients and a curve may 

be utilized in order to show what the indus- 

trial-arts department being rated might be 
expected to attain 


io SK Bee 6 8 ORS. TF 


Fig. 3. This graph shows the rating after the expected 
improvements suggested have been made 


An efficiency graph is then constructed like the one shown 
in Figure 1. This presents a picture which clearly indicates 
the weak points which need strengthening to improve a given 
industrial-arts department. 

Calculating the weighted efficiency by the formula: 


(R'—R)W 136 
1000t* 





= 13.6 per cent, which shows the per- 


centage of improvement that might be expected in this 
department. 

Figure 2 shows the results of Table II graphed. In Table 
III the weighted efficiency and direct efficiency have been 
calculated, taking for granted that the improvements indi- 
cated in Table II have actually been accomplished. The meth- 
od used is the same as that applied in Table I. The graph in 
Figure 3 indicates pictorially the results obtained in the de- 
partment by making the suggested improvements. 














May, 1935 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 137 


Developing Individual Tests 


Max S. Henig 


Instructor in English and Social Science, 
Essex County Vocational School, Bloomfield, New Jersey 


EAL teaching results may well be considered to have 

been obtained when the student not only remembers the 
subject matter of the various assignments which he has 
covered, but also evidences that he has understood and organ- 
ized this material so that he can apply it properly when the 
occasion arises. Systematic testing is the only practicable 
device that measures the extent to which these teaching prod- 
ucts have been achieved. This applies whether the instruction 
has been given by the individual lesson-sheet method or by 
the procedure used in the traditional classroom. The formula- 
tion of pedagogically valid tests for the latter system has re- 
cently been shown to be dependent upon the mastery of a 
complicated technique. The very nature of the individual in- 
struction-sheet method argues that the development of tests 
suitable to this method will require at least as complete a 
mastery of the testing technique. 


Recall Tests Should Have Educational Value 


The formulation of such individual test sheets presents a 
whole series of problems. The easiest section to set up is that 
planned to test the student’s knowledge of the subject. Even 
here one needs to guard against unduly simplifying the test. 
The questions, if possible, should not be identical with those 
that appeared on the assignment sheets. If this cannot be 
avoided, they should at least be put into new combinations to 
compel the student to make a corresponding rearrangement 
of his stock of ideas. “List the important problems arising from 
the rapid growth of cities. Explain fully for any one of them, 
how it is produced by the city’s quick growth” typifies one 
form these questions or problems may take. The pupil is thus 
encouraged to feel he is making progress even while taking a 
test. So administered, testing is also teaching. 


Testing to Induce the Discovery of Relationships 

An excellent test question is that which requires the student 
to prove that he not only remembers the material but actually 
understands its significance. Questions of this type are framed 
so that the student is given the opportunity to discover the 
relationship among various items of information. “Explain 
why the educated worker is less likely to meet with accidents 
than the uneducated worker,” and “List the various stages of 
industrial development. In which stage were the people of the 
Old Testament? In which, the North American Indian at the 
time of Columbus? In which, the people of western Etrope 
at the same time?” are examples of this type of question. They 
compel the student to cull from his stock of knowledge only 
the pertinent facts and to consider these facts from a fresh 
angle, one that may reveal those items that are interrelated 
and bear upon the problems these questions present. 


Testing for Ability to Apply Information 

Of still greater significance pedagogically is the test question 
based, say, on some news item that gives the student the op- 
portunity actually to apply the information he has acquired in 
school to his own problems or those of his community. The 
following questions exemplify this type: “One of this country’s 
greatest industrialists advises young men to spend all their 
money for self-improvement till they are earning so much 
they can’t spend it all. Do you think this good advice? Explain 
your answer,” and; “Show how the use of credit makes it 
possible for the neighborhood store successfully to compete 
with the chain store.” They compel the student to consider 
the information the textbook or the information sheets have 


The author calls attention to the factors 
which underlie the development of informal 
ob jective tests to be used with individual in- 
struction sheets. 


presented in an entirely different light, that of his own or his 
parents’ or his friends’ experiences. Test questions like these 
reveal to the pupil that the school can contribute helpfully in 
the everyday affairs of his world, and give him the chance, 
also, if not to participate in these affairs, at least to arrive 
at a sound attitude toward them. Test sheets so formulated 
play a definite part in the teaching process. 


Making the Test Economical of the Students’ Time 


Rather obviously, the ideal test sheet, one that would ex- 
amine the student’s ability to remember subject matter, to 
apprehend it, and to apply it to his extra-mural interests and 
activities would consume in every instance an inordinate 
amount of his time. This obstacle can be avoided in either of 
two ways: (1) by making the section of the test devoted to 
the determination of the student’s ability to recall subject 
matter, a résumé or a sampling of the material; or (2) by 
formulating this content-testing section of the sheet as an in- 
formal objective test. This device has been so extensively used 
lately, the literature is so easily accessible, that only its major 
advantages in connection with the problem of the self-ad- 
ministered test sheet need here be presented. 


The Objective Test and Its Advantages 


The first advantage of the informal objective test is its 
definiteness. The questions, among which, named according to 
their form, are the multiple choice, true-false, completion, 
matching, and yes-no type, are so framed that each answer, 
almost invariably consists of just one word. Another advantage 
is its efficiency as a timesaver in both the taking and the rat- 
ing. This also is achieved by the call for the single word in 
contrast to the essay form of answer. 

By this device, every important element in the content of 
any series of lessons can be tested in an amazingly short time 
and with comparatively little drain upon the student’s ener- 
gies. Thus freed from the fatiguing effect that results from the 
essay form of tests, he is left in much better mental condition 
to attack the other types of questions posed by the test sheet. 


Objective Tests Difficult to Formulate 

It is, however, fitting and advisable to remark in closing 
this phase of the topic, that whereas the taking of an informal 
objective test imposes only a slight strain, the same does not 
hold true of formulating them. Several difficulties are inherent 
in the objective test. The simplest for the inexperienced 
teacher to surmount is the selection of the various items of the 
content for which to test. The only warning that experience 
indicates as necessary is that against being tempted by the 
amount of ground the student can easily cover by this type 
of test to use for testing purposes items of secondary and even 
less than secondary importance. One way to avoid this fault 
is to base these questions, so far as possible, on the faults 
revealed by the daily recitation. The other problem is much 
more troublesome. It is an attribute of the “true-false” and 
the “yes-no” type of question, and consists of the difficulty in 
avoiding the inclusion of questions that do not permit such 
unqualified answers. Actual experience alone can prove the 
onerousness involved in surmounting these problems. On the 
other hand, the ease of rating this type of test in itself com- 
pensates entirely for the labor of evolving it. 
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Individual Instruction Sheets Put Premium on 
Effective Tests 

The advisability of interspersing the various learning levels 
comprised within the several related and nonrelated courses 
with properly formulated test sheets is obvious. They are the 
mortar that binds and unifies the structure. Their value is 
actually greater in the individual sheet type of teaching than 
in the traditional procedure since, of necessity, by the former 
method the review and drill inseparable from regular recita- 
tions are reduced in frequency and intensity. This potential 
value can be realized on fully by including after each learning 
level throughout the course individual test sheets, in every 
detail technically correct in formulation. 
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An Inspection Department 


Arthur W. Fountain 


Cass Technical High School, 
Detroit, Michigan 


HE Cass Technical High School of Detroit, Michigan, for 
the past four years has been operating and experimenting 
with an inspection department, in conjunction with the lathe 
course in machine-shop work given in the school. This de- 
partment has seemed to prove its worth both from the stand- 
point of what the student gets out of it, as well as the fact 
that it relieves the teacher of the necessary duty of apprais- 
ing and grading the students’ work, consequently allowing 
more time for actual teaching and supervision. Educators from 
various sections of the country have viewed with delight the 
workings of the inspection department and have expressed a 
hearty approval of it. 
The Inspection Room 
The inspection room in our particular shop is located at 
one end of the machine shop and was not included in the 
regular building plans, but was built in by students regularly 
enrolled in the School of Trades, a part of the Detroit school 
system. The room measures about 9 by 18 ft., and has swing- 
ing windows across its front which open out into the shop, 
thus providing a clear vision of the entire machine shop. The 


The Inspection Department 


Another method which makes the work in 
the school shop more efficient while freeing 
the teacher to do a proportionally greater 
amount of teaching. 


available wall space of the inspection room is covered with 
all sorts of inspection data, and pictures of inspection tools. 
Many of these show and explain the various uses of the tools. 
A chart, which we have chosen to call the “Inspection Refer- 
ence Chart,” containing practically all of the data necessary 
to the inspection of a piece of work, is in this room, and is the 


standard by which all work is inspected. 
The Equipment of the Inspection Room 
Heavy workbenches run along the front wall just below the 
swinging windows and also along the side wall. Other equip- 
ment is as follows: 


6 
1 


2 


be Ww 


Sl ll eel el ee ee ee oe 


= 


an 


Short stools 

Large steel locker (used 
for all small inspection 
tools) 

Small steel lockers (used 
for storing work await- 
ing inspection) 

Adjustable bench lights 

Surface plates (12 by 
14-in.) 

8 by 36-in. bench centers 

Dial test indicator 

Bevel, improved 

Bevel, universal 

Combination set 

4-in. Caliper, inside 

4-in. Caliper, outside 

6-in. Caliper, outside thread 

10-in. Caliper, vernier 

6-in. Divider 

2-in. Divider 

Electric etching machine 

Gauge, center 

Gauge, drill grinding 

Gauge, engineers taper 

Gauge, Morse taper plug 
and ring, No. 3 

Gauge, Morse taper plug 
and ring, No. 2 

Gauge, fillet or radius 

Gauges, plug; %, 4, %, 
1, 1%, 1%4-in. Nore: 
The plug gauges are of 
the Go and No Go 
variety. There are ten 
gauges to each set, rang- 
ing in size by variations 
of .0005 in. The gauges 
run from .005 in. under 


the  decimal-equivalent 
size, to .005 in. over the 
decimal-equivalent size. 
These gauges were 
turned, marked, hard- 
ened, ground, and lapped 
in our own shops. 

Gauge, surface 

Gauge, telescope 

Gauge, vernier height 

Gauge, screw pitch (for 
sharp V threads) 

Gauge, screw pitch (for 
American National 
threads) 

Gauge, adjustable thread 
tool grinding (for Amer- 
ican National threads) 

Gauge, adjustable thread 
tool grinding (for acme 
or worm threads) 

Glass, pocket magnifying 

Glass, reading 

Indicator, dial .test 

Indicator, ideal 

Knee, toolmakers adjustable 

Micrometer, 1-in. grad- 
uated to read tenths of 
a thousandth 

Micrometer, 2-in. grad- 
uated to read tenths of 
a thousandth 

Micrometer: Set, 0 to 6- 
in., in wooden case 

Micrometer, test plugs, set 
of 6 

Micrometer, 1-in., 8 to 13 
pitch (for measuring 
screw threads) 
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1 Micrometer, 2-in., 8 to 13 
pitch (for measuring 
screw threads) 

1 Protractor, improved uni- 
versal bevel 

2 Micrometers, inside 

1 Rule, 24-in., beveled edge 

1 Micrometer, depth 


Fig. 1. Chief Inspector’s Report 


1 Straightedge, 24-in. 

1 Set V blocks and clamps 

_1 Vernier, gear tooth 

1 Set of thread-measuring 
wires 

1 Angle gauge 

1 Fixture for holding thread- 
measuring wires 



































1 Bookcase containing books 
on shop practice, catalogs, 
and magazines 


1 Rule, depth 

1 Sine Bar, 5-in. 

1 Solid steel square, 6-in. 
blade 

Note: Special gauges which were made in our shops were 
not included in this list. 

The inspection room, at the present time, is confined almost 
entirely to the inspection of lathe work, since the shop in 
which it is located is a lathe shop. It is proposed to install 
another inspection department to be used in connection with 
our other machine shop, where more advanced work on mill- 
ing machines, shapers, planers, grinders, etc., is done. 

The Record Form 

The record form used in connection with the inspection 
department is printed from a 9 by 18-in. Van Dyke, in our 
drafting department. These forms have a white background 
with blue lettering and lines. A sample form is printed here- 
with so a better understanding of it may be had. (Fig. 1.) It 
will be noted from the copy that we have chosen to call this 
form the “Chief Inspector’s Report.” One of these blanks is 
necessary for each job in the course and for each class. One 
is also used as a semester record. If there were ten projects 
or jobs in the course, it would be necessary to make out ten 
sheets, plus one which is to be used as the semester record, 
or a total of eleven sheets per class.. These records are kept 
entirely by students in the inspection department, that is, after 
the teacher has entered the headings at the top of the sheet 
and set the limits at the bottom. All sheets are completely 
made out in ink. 

Preliminary to the Actual Inspection 

Before the inspectors can actually start to inspect and 
record the work, the chief inspector’s report blank must be 
made out. The students assigned to the inspection room enter 
all the names of their classmates in exact alphabetical order, 
as shown under the name column. They also enter the work 
number in the column provided. The work number may be 
an arbitrarily chosen number, or it may be systematized, as 
we have done. In our shop, the work number is the class 
period followed by the student’s lathe number, with the ex- 
ception of lathes numbered from 1 to 9. For example, 5609 
would mean that the student was in the fifth- and sixth-hour 
class, and his lathe number was 9. The number 5629 would 
mean that the student was in the same class and his lathe 
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Fig. 2 


number was 29. It will, perhaps, be apparent why the naught 
is inserted between the numbers from 1 to 9. It prevents 
trickery which invariably prevails among a group of students. 
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Dimensions. 


The degree of accuracy expressed 
by drawing dimensions is to be inter- 


preted as follows: 


Practional dimensions indicating 
n Exceeding .024" grade E. 


Decimal dimensions indicating pre- 
cision measurements as u taken 
with the micrometer or Vernier caliper.: 


ordinary measurements as usually take: 
with caliper and rule. 


1/2 of 1/64" or less, grade A. 
3/4 of 1/64" or less, grade B. 
1/64" or less, grade C. 
1-1/2 of 1/64* or rece. | grade 
Bxceeding 1-1/2 of 1/64" grade z. 


Note. 


It is suggested that the inspec- 
tors take all measurements, 


insofar as 
possible, with micrometers and Vernier 


INSPECTION REFERENCE DATA 





GENERAL DIRECTIONS 


Calipers, in which case the above dim- 
ensions may be interpreted as follows: 


2008" grade A. 


«000 to 
2009 to 
013 to 
2017 to 


2.001" or less, grade A. 
2.002" or le 


» grade B. 


2.003" or less, grade C. 
2.004 to .005" or iess, grade D. 
Exceeding .005" grade E. 


Angular dimensions expressed by 
degrees indicating ordinary measure- 


ments as usually taken with the uni- 
versal bevel protractor. 


An, 


degrees and minutes indicating measure- 
‘ments as usually taken 

eal bevel protractor having a Vernier 
which reads to five minutes. 


t Y or less, grade A. 
t 2 or le grade My 
t Sor less, grade 
t # to © or "ees, Pe D. 
‘Exceeding 5% grade EB. 
gular dimensions expressed by 


with the univer- 


£ OF to 30’, 


» grad 
t 2° 30° or less, grade D. 
 pnconstnl 2° 30", grade E. 





MAKING THE INSPECTIONS 





PURPOSE . 


METHOD 


RESULT 


A. 


REFERENCES 





1. Diameter - Straight. 
(a) Testing the maximum con- 
centric error for all work 
turned on centers or mandrel. 
Becentric work indicates an 
untrue live center. 


le (a) Use bench centers and 


) 
dial test indicator. 

Revolve the work mounted 
on the bench centers through 
one revolution for each dia- 
meter, with pressure of the 
indicator buttom on the work 
surface. 


1. (a) The variation in the 


reading of the dial needle 
indicates the error. Grade 
by fractional or decimal dim- 
ensions as specified. 


1. (a) See Bench Centers, 
Brown and Sharpe Catalog 
No. 3, page 429. 

Advanced oa Machine Work by 
Smith, pages 115 to 118. 





(>) Testing the maximum par- 
allel error with the work axis 
for all straight work turned 
on centers or mandrel. Work 
not parallel indicates an off- 
center position of the tail- 
stock setting, or wearing or 
moving of the cutting tool. 


b) Use bench centers and 
ial test indicator. 

With pressure of tae indi- 
cator button on the work sur- 
face, move the indicator 
lengthwise and locate the 
maximum and minimum reading 
- the length of each diameter. 


(%) The difference in dial 
readings divided by the length 
in inches apart indicates the 
taper per inch, 

Grade by fractional or deci- 
mal dimensions as specified. 


Same as 1 (a) 





(c) End and shoulder length 
error for all turned work. 
Such errors indicate a com- 
bination of 2 (a) and (b), 
and also in measurements, 


(ce) Test as in 1 (bd) except 
that the dial is set toa 
standard-diameter plug gauge 
of the assigned-work diameter. 


(c) The maximum error over or 


under is indicated by the dial- 
needle deviation from the stand- 


ard. 
Grade by fractional or deci- 
mal dimensions as specified, 


Same as 1 (a) 





2. Lengths - Straight. 

(a) Ends and shoulders out of 
square with work axis. Out of 
square indicates facing error 
in the chuck, or live center 
out of true. 


2. 


Use bench centers and 
dial test indicator. 

(a) Revolve the work on 
centers with pressure of the 
indicator button perpendicu- 
lar to the squared end at 
the outer edge of the work. 


2. (a) Note the variation on 


the dial. Grade by fractional 
or decimal dimensions as spec- 
ified. 


Advanced Machine Work by 
Smith, pages 129 to 132. 





(bd) Parallel error of squared 
ends and shoulders. Out of 
parallel indicates error in 
facing in the chuck, or tail- 
stock in off-center position. 


(b) Use surface plate and 
dial test indicator. 

Rest the work on a surface 
plate with the work axis per- 
Pendicular to the plate. Set 
the dial at "0 on the outer 
edge and move across the dia- 
moter. 


(>) Variation from "0" indi- 
cates convex, concave or out 
of parallel. 

Grade by fractional or deci- 
mal dimensions as specified. 


Advanced Machine Work by 
Smith, page 1330. 





(c) Testing the maximum dia- 
meter error for straight work 
turned on centers or mandrel. 
Errors indicate a combination 
of inaccuracies 1 (a) and (b), 
and also in measurements. 


(c) Use surface plate, height 
gauge with indicator, and 1 
standard, 

Set height gauge to 1" 
standard so needle of indica- 
tor rests at "0", Reset the 
height gauge for each assigned 
length and note the reading on 
‘indicator dial. _ 


(c) The error in length is in- 
dicated by the + or dial read- 
ing considered from the origin- 
al reference plane. Grade by 
fractional or decimal dimen- 
sions as specified. 


Use of Vernier Heignt Gauge, 
Le S.Starrett Catalog. 
Advanced Machine Work by 
Smith, page 1249. 





3. Knurling. 
(a) Knurling error for all 
work. Errors in knurling 
indicate incorrect method 
or manipulation. 


3. (a) Compare with a full 


knurl of true pitch. 


3. (a) Full and True Knurl, 


grade A. 
Slight flat or pitch error, 


e Be 
Flat or pitch error, grade C. 
Double cut and flat, grade D. 
Rekmurl, grade BE. 


Advanced Machine Work by 
Smith, pages 635 to 636. 
ag nery's Handbook, page 
9 

Machine Tool Operation by 
Burghardt, page 118. 





4, Zecentric turned work. 
(a) Center-distance error. 
Error in center distance 
indicates inaccuracies of 
layout dimensions, or in 
drilling center holes. 


4. (a) Use bench centers and 


dial test indicator. 

Mount the work on the suc- 
cessive pairs of work centers 
with pressure of indicator 
button against work surface, 
and note the actual difference 
in the dial reading at each 
end of the work. 


4. (a) The error is the differ- 
ual and 


ence between the act 

the assigned-center distance. 
Grade by fractional or deci- 
mal dimensions as specified. 


Advanced Machine Work by 
Smith, page 631 Cc. 





. Tape 
(a) tages error. 
per foot. 

Error in the amount of taper 
per foot indicates inaccura- 
cy in the set-up of the mach- 
ine for machining. 


(Taper 


(a) Use taper gauge set by 
disks for the correct angie, 
and check error with thick- 
ness gauges or. 3 sine bar 
set to the taper in hand and 
check error with Yenter 
height gauge. 


« (a) The error is the differ- 
ence between the actual and 
the assigned taper per foot, 
or degrees. 

Grade ty fractional, deci- 
mal or angular dimensions as 
specified. 


Machinery's Handbook, pages 


page 
American Machinist, page 566, 








6, Threads. 

(a) Pitch-diameter error for 
external threads, 

{ b) Sagie error for external 


(e) Lead error. 

















Fig. 4. Part of inspection reference data chart 
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Fig. 3 


The next step is for the instructor to determine what the 
job is to be inspected for, or what parts are to be inspected. 
It is apparent that some parts of a job would not require in- 
spection while others would. For example: if the job happened 
to be the student’s first one of turning between centers, the 
center holes would require a close inspection for diameter, 
depth, and smoothness, but later in the course the center holes 
would be given no more than a visual inspection because it is 
assumed that the student understands the absolute necessity 
of proper center holes. 

It has. been found advisable that the instructor fill out the 
headings of the chief inspector’s report, and also the limits, 
as given at the bottom of the sheet. It will be necessary, how- 
ever, to fill out only one sheet for each job in the ceurse, 
since others may copy directly from the sample sheet. As 
time goes on, these sheets accumulate and can be copied, thus 
eliminating any work on the part of the instructor. The time 
required for the instructor to fill in his part of the chief in- 
spector’s report sheet is almost negligible compared with the 
time it would take him to give each job a thorough inspection. 

It has been found expedient to use letters as dimensions on 
the drawings of some objects. The actual dimensions may then 
be tabulated as shown.in Figure 2. This method assists in the 
inspection of the work, makes it possible to get along with 
fewer blueprints, and permits the instructor to assign different 
sizes of the same object to different classes. 
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Inspection Reference Data 

The chart of inspection reference data, which has been pre- 
viously mentioned, is a little too lengthy to print in its en- 
tirety, so a few items have been selected from it and listed 
here to give the interested some idea as to how the chart is 
arranged. The complete chart covers fairly well the field of in- 
spection as ordinarily applied to turned work, including thread- 
ing. This chart is intended to be a student guide and the 
standard by which all work is graded. 

The chart of inspection reference data, shown in Figure 4, 
is the guide and standard by which all work is inspected. As 
previously mentioned, this chart is not printed in its entirety 
here. 

Organization of the Inspection Personnel 

At the beginning of a new semester, the instructor picks 
some student from the class who has shown up well in the 
preliminary instruction, or someone who has had previous 
shop experience, perhaps in an intermediate school shop, to 
act as the chief inspector. The student appointed as the chief 
inspector then picks his assistant. The first chief inspector 
appointed serves in the inspection room for one week at the 
beginning of the semester, and one week at the end of the 
semester. At the conclusion of each week, the assistant in- 
spector becomes the chief inspector and he in turn chooses 
his assistant. It is thus apparent that each student picked for 
the inspection department serves for a period of two weeks, 
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one week as the assistant inspector and one week as the chief 
inspector. By permitting the students to do their own choos- 
ing, it is believed that a more harmonious organization results. 
How the Inspectors Work 

In order to get a fair understanding as to exactly how the 
work of the inspectors is carried out, it is quite essential to 
view the procedure step by step. 

1. The student, upon the completion of a project, presents it 
to the instructor who passes his opinion on the general appear- 
ance of the piece of work. 

2. The student then takes this piece of work to the inspection- 
department window and presents it to the assistant inspector. 

3. Immediately upon presentation, the assistant inspector 
records the date in the date column of the chief inspector’s report 
and also observes that the student’s work number is stamped on 
the end or face of the work. This number is then checked against 
the student’s name. (See Figure 3.) 

4. If the inspectors are not busy checking work, they invite 
the student submitting the work into the inspection room, and 
the actual work of inspection starts. 

5. If the inspectors are engaged, the work is laid aside and the 
assistant inspector gives the student a requisition for his next 
piece of stock which he presents to the tool-crib attendant. Stock 
is handed out from the tool crib only upon presentation of a 
requisition from the inspectors'or from the instructor. 

6. The student whose work is being inspected is required to be 
in the inspection room during the inspection of his work. This 
assures hjm a fair deal and also shows him the process of in- 
spection. 

7. In case a piece of work. does not pass inspection, the student 
making it submits it to the instructor who talks it over with him 
and attempts to give advice which will eliminate a recurrence 
of the same errors. 

8. After the instructor and student have conferred over the 
piece of spoiled work, the instructor writes out a requisition for 
a second piece of stock, presents it to the assistant inspector, who 
in turn records on the chief inspector’s report the fact that the 
student is getting his second piece of stock. The assistant then 
initials the requisition. 

Note: When a student is given a second piece of stock, it 
drops his final grade on that particular job one grade. If his final 
grade on the second piece of stock works out to be an A, he 
automatically receives a B. This may seem a little peculiar but 
the results brought forth are astounding. 

9. In the actual inspection of the work, the chief inspector does 
all of the measuring and testing. The assistant inspector does the 
recording. No figures or marks, aside from the date, are entered 
on the chief inspector’s report until the job has been completely 
inspected and passed. All figures and grades are entered on a piece 
of scratch paper first. All dimensions, grades, and remarks are 
recorded in ink. 

10. After.a piece of work has been inspected and accepted, it 
is placed in a tote pan kept in the bottom of the inspector’s tool 
cabinet, and kept under lock and key. 

11. All work awaiting inspection is also kept in the inspection 
room in steel lockers and under lock and key. 


A Code of Ethics 


William L. Hunter 


Iowa State College, Ames, Iowa 


1. I will underbid no other teacher for a position which 
he already has, nor will I attempt by unfair means to secure 
a position which rightfully belongs to another. 

2. Except in those schools where waiting lists of applicants 
are kept filed, I will apply only for positions which I have 
good reason to believe are open or vacant. Such application 
will be made to the superintendent of schools unless he desig- 
nates some other person or body to whom application should 
be made. 

3. I will state my qualifications for positions truthfully, 
and to the best of my ability will represent myself as I 
actually am. 
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12. All scrapped work is turned back to the tool crib with 
the requisition for a second piece of stock. 

13. When a final mark has been arrived at, this mark is placed 
on the chief inspector’s report (semester record) before the student 
leaves the inspection room. (Figure 5.) 

What the Inspectors Do when not Engaged in Inspecting Work 

The chief inspector and his assistant ate always busy. When 
not engaged in inspecting some student’s work, they must be 
looking forward to getting the record sheets made out for sub- 
sequent jobs in the course. When not doing this, they are re- 
quired to familiarize themselves with the data around the 
walls of the inspection room, especially the inspection refer- 
ence chart which naturally leads to many references to be 
found among the books and magazines contained in the book- 
case of the inspection room. 

Summary 

We feel that the expenditure of both money and energy in 
equipping and organizing the inspection department is well 
worth while. The students, who, after all, are our main con- 
cern, are profiting in many ways. They are building up the 
foundation of a trade within a trade, namely, that of inspec- 
tion; they are learning the necessity of accuracy in machine 
work; they are profiting from the drill received in the handling 
of precision tools; they become appreciative of the value of 
tools; they are learning to keep records accurately and neatly; 
they are learning to a marked degree the spirit of co-operation, 
and many other things almost too numerous to mention. They 
realize that the records which they are making are permanent, 
and may at some future time be the determining factor in 
their securing employment. They fully realize that the in- 
structor is depending upon them to give each member of their 
class a fair and impartial inspection to his work, and also 
that any mistakes which they may make will undoubtedly be 
repeated by the instructor on the monthly marking of report 
cards, since his marks are made up from the chief inspector’s 
report (semester record). 

The work of the inspection department is truly one which 
demands trustworthiness and accuracy. 

From the instructor’s standpoint, the inspection department 
eliminates a lot of work which if carefully done would re- 
quire that he be at his desk practically all of the time, and if 
carelessly done, it might better not be done at all. With the 
inspection department operating, the instructor is able to care 
adequately for more students per class, and is able to give 
more individual instruction to the students who require it. 

A glancé at any completed chief inspector’s report sheet, 
readily shows up the weaknesses of a class or of a teacher. 
The completed sheet is a study in itself and well worth having 
and preserving. 

It has been noticed during the time the inspection depart- 
ment has been in operation, that the percentage of scrapped 
work is lower. 


This code of ethics for teachers of industrial 
arts and vocational education, is the result 
of a conference attended by sixty-two ex- 
perienced industrial-arts teachers at the 
Iowa State College, Ames, Iowa. 


4. I will sign a contract for a position only when I sin- 
cerely expect to fulfill my part of the agreement. In the event 
that a better position becomes available, I will secure an 
official release previous to signing a new contract. 

5. I will support the superintendent, the board of education, 
the principal, or other officers of the school, so long as such 
support is primarily for the welfare of the pupils and the 
community. In case of disagreement with my immediate su- 
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perior, I will make every effort to bring about a mutual 
understanding before appealing to higher authority. 

6. I will endeavor to be just as enthusiastic regarding the 
success of worthy fellow-teachers, superiors, and others as I 
am of my own. I will not recommend or in any way assist 
unqualified or undeserving persons in securing an industrial- 
arts teaching position; on the other hand, I will gladly assist 
all those who give promise of professional worth and integrity. 

7. I will, insofar as possible, keep out of all petty religious, 
political, and community controversies; at the same time, I 
will aggressively work for and ally myself with any deserving 
cause or organization which givés promise of raising the 
standards of the industrial-arts teaching profession. 

8. I will use my ‘leisure time in improving myself educa- 
tionally, physically, and culturally to the end that I may be 
of greater worth to the community which I am serving. 

9. I will educate myself to use the English language, both 
oral and written, to the credit of myself and of the industrial- 
arts teaching profession. 

10. I will endeavor to keep myself and my shop presentable 
at all times. 

11. I will do my utmost to take proper care of tools, sup- 
plies, and equipment for which I am responsible. 

12. I will use primarily for educational purposes any books, 
hardware, tools, or machinery which have been given to me 
by commercial concerns because of my connection with the 
school. 


The Hobby Fair 


Max Chambers 


Preston, M aryland 


IS a great day in the lives of boys and girls that opens 
to them an opportunity to participate in a hobby fair. It is 
quite different from any activity ever offered them, because 
it exposes that part of boys and girls so often neglected now- 
adays—their human side. 
Whatever it is, the hobby fair 
arouses their emotions to the 
extent that they want to do, 
to create, to excel without 
being urged or forced. 

You can haul coal to New- 
castle, tomatoes to Cambridge, 
hats to Baltimore; and water 
to Niagara, but you can’t make 
a boy ride a hobby. It is an 
attitude that comes from the 
emotions of the heart and will 
fail if he is a mere brain 
child. Various inducements 
have their values and en- 
courage the boy to make a 
deeper study and a better 
collection, but the real en- 
thusiast rides for his own 
satisfaction, and his greatest 
reward is not the ribbons, 
medals, and prizes but the 
joy of showing and telling 
visitors and friends about the 
strange and amusing bits of 
gossip and history that come 
from his hobby. A hobby is a 
personal thing and offers more 
freedom of choice and action 
than any other activity. Boys 
succumb to inertia because 
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13. I will use school tools, materials, and equipment for 
educational purposes only. 

14. I will present only those displays and exhibits which 
represent to the school patrons the important value to be de- 
rived from industrial-arts education. 

15. I will earnestly try to live in such a manner that my 
standards and morals will not be questioned. 

16. I will develop an interest in worth-while activities out- 


«side the range of my vocation, so as not to become a bore 


professionally. 

17, I will give reasonable and appropriate publicity to such 
ideas and work as originate in my laboratory to the end that 
the industrial-arts teaching profession will be benefited and 
improved. 

i8. I will give appropriate and proper credit for all con- 
tributions and ideas of others which I use and which are of 
known origin. 

19. I will strive to make my courses and my work so in- 
teresting, so integrated with general education, and.so worth 
while that the place of the industrial-arts work in education 
will come to be properly recognized. 

20. I will do my utmost to handle all financial matters, both 
my own and those of the department, in such a way that no 
one will question my integrity. 

21. I will, to the best of my ability, fulfill the duties and 
obligations of an upright citizen of the community in whic 
I live. : 


In this, the sixth article on hobbies, the 
author describes the culminating effort — 
the hobby fair. 

their full interests and abilities are not explored and 


developed. Some who have energy, unless guided, turn 
their thoughts and efforts to the temptations which are so 





The Hobby Fair 
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increasingly prevalent. That ounce of prevention we have 
been hearing about all these years is worth more than a pound 
of cure, but we Americans, it seems, would rather spend 
more time on cures than on preventions. The hobby fair is 
primarily a pre-proposition designed to cultivate the character 
of the boy so that he will gain satisfaction and knowledge on 
which to build happiness and we hope a solid foundation for 
his life’s work, whatever it may be. 

And right away you ask, How are you going to get a boy 
to like to do a thing well enough to keep it up? The answer 
is, confidence. Boys are keen observers of human nature, and 
they can analyze their parents’ and teacher’s actions much 
quicker than they can a paragraph. Guidance must be indi- 
vidual, whole-hearted and illustrative. 

In this machine age we forget that.the old-fashioned wood- 
pile was a powerful disciplinarian. It not only gave the boy 
directed action but taught him how to organize and plan, and 
it absorbed much of his leisure time. Yet in these lazy kilo- 
watt days when woodpiles are few and far between, our boys 
must have some helpful avocational activity. This is where 
the hobby fair fits in so nicely. 

If yau want to start a hobby fair, the first thing to do is 
find several live boys with hobbies and invite them to attend 
a little surprise meeting. Offer the hobby-fair idea as a sug- 
gestion. They’ll like it. Then organize the exposition commit- 
tee, elect a general chairman and the subchairman, whose 
duties are to plan the following: 


Exposition: Set date, place, rules, invite judges and 
make judging rules, keep records. 

Publicity: Newspaper write-ups, announcements, hand- 
bill copy, invite special guests, signs, gates. 

Prizes: Local organizations, merchants, school. funds, 
get blue and red ribbons, make up prize donors and 
winners sheet. 

Entries: Sign up entrants and entry, make entry tags 
and draw for places. 

Decorations: Locate tables, choose, secure and hang 


decorations, arrange for photographer, and clean up. 

The next step is to secure an old catalog. Make it into a 
guide-scrapbook by entering the committee responsibilities 
on separate pages pasted to the leaves. Analyze each item 
and write up the details in as few words as possible. Every- 
thing done should be entered. 

An odd-object contest can be run in connection with the 
hobby fair — anything odd, old, or unusual can be entered. 
You'll be pleasantly surprised. Do not forget that at these 
fairs, a ballyhoo man will prove interesting and colorful. 

The boys and girls get executive experience from the com- 
mittee activities, artistic experience from display, and organ- 
izing experience from collecting. There is nothing just like a 
hobby fair for personality emergence. Some boys literally 
have been saved by the hobby fair. 

There are about 25 important items to organize, all of 
which can be handled easily by the committees with a little 
help from the adviser. A hobby fair will make your town a 
better place in which to live and your school a brighter place 
in which to work and will, no doubt, grow into a community 
fair. You can hold it as an individual activity, as a part of 
some special program such as a P.T.A. meeting or on some 
special holiday. You can charge or make it free. Either way 
you will have a crowd, for everybody likes to see the human 
side of a boy. 

And now, why should we stress this apparently simple 
procedure of hobby riding? Well, because, in the first place, 
it is not so simple but very, very vital and complex; second, 
to create better tastes of appreciation for things that are 
good as opposed to things that are detrimental to the well- 
being of our students, who, in a few years, will become adults 
and will have spare time at their disposal. They should now 
be taught that they are to confront many perplexities which 
will require the use of a high degree of clear judgment in the 
selection of wholesome activities best suited to their needs. 
It is hoped that through well-directed avocational endeavor 
they will become happy and substantial citizens. 


Junior-High Printing Tests 
Harold H. Kirk 


Central High School, Cleveland, Ohio 


ESTING changes class supervision and instruction from 
mere guesswork to scientific accuracy. Until recently, 
teachers of printing and other industrial-arts subjects measured 
the results of a year’s work in the shop almost by guesswork. 
Personal opinion, and likes and dislikes, were the chief factors 
used to determine the efficiency of the pupil. There was no 
yardstick to show the returns of instruction, or to indicate 
whether the things learned were anywhere near the things that 
had been taught. 
The testing for the printshop was developed within the last 
few years. The pupils like the tests. Planned ahead for the 
whole term, they are a timesaver. They can be printed, several 


The five completion-type tests for the 
junior-high-school student of printing may 
be found helpful by other printing teachers. 


dozen at a time, and used without adding to the instructor’s 
work, or detracting much from the time given to the regular 
class projects. These five completion-type tests, submitted 
from a group of fifteen, cover the introduction to elementary 
typography and are an excellent gauge of the first six weeks’ 
work. 

Each test is given three times. This enables the instructor 
to check the individual progress of each pupil and to know the 
backward pupil who needs personal help. 





THE TYPE CASE 


4. All capital letters are arranged alpha- knowing the of the char- 


Test 1 betically in the California job case, except acters in the case. 


1. Type in our shop is kept mostly in 


10. A printer always refers to capital 


job cases which are divided 5. Spaces and quads are located in the letters as 


case near the 


lower-case letters as 


was designed by a man from the state of 6. The lower-case letter .. is used most abbreviated. 
and is a combination of two often, and therefore has the 


cases. partment or box. 


SPACES AND QUADS 


2. It is necessary to make a drawing of 
the job case, because it aids in the 
of the characters. 
3. Brinters in Chicago and Montreal use 
kind of case as we use in 
Cleveland. 


7. The following ligatures are found in Test 2 


the California job case: ....... : 
,’ 
8. Type is kept in a case in a type 
cabinet, or on a type 
9. Speed in setting type is gained by 


1. The California job case is divided 
into five parts: . 


,e 
2. Spaces and quads are pieces of type 
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obiapee that are not type high and so 
do not print. 

3. The em quad is the ...... of any 
size of type, and is used mostly for para- 
UM eo iss ee 

4. The en quad is ...... as big as an 
em quad and is used to .......... space 


between words when the line does not 
. quite fill the measure. 

5. The 3-em space (called the regular 
or thick space) is used as a space between 
ihalsaloahe ete of the Tipe. It 2835555 
of an em quad. 

6. The 4-em and 5-em spaces are used 
to change the spacing between words either 


1s sasane vex the spacing or to .......... 
the spacing. 

7. There are 2-em and 3-em quads which 
ee Ee times and .......... times 


as large as an em quad. They are used to 
Pda eae lines of type and to .......... 
lines at the end of paragraphs. 

8. Spaces and quads are located in the 


case near the .......... Wr cts tic. < 
9. In a 15-pica measure of 10-point 
type, there are .......... em quads and 


2-em quads and 3-em quads. 
10. Spaces and quads are not part of 


a font of type, but are bought separately’ 


by the pound, and added to the cases. 
They are not type ........... 


THE COMPOSING STICK 
Test 3 


1. The name of the tool in which type 
Oe iE Oe I BR oso oe bso was re e'ans- 

2. The stick is made of ........ metal. 

3. The ordinary composing stick is ..... 
inches long and is ...... inches wide. 

4. The front edge or top of the modern 
adjustable stick is marked off in ........ 
WOE: sho kas 

5. The movable part of the stick is 
CORE ios aia 

6. The stick is held in the ...... hand 





with the thumb ............ to keep the 
type in place. 

7. The type is placed in the stick with 
oe rere 

8. The stick should not be opened after 
the job has been started because to do so 
Sars the type. 

9. Next to type in delicacy is the com- 
posing stick. It should always be kept in 
adcee se good condition and should never 
ee BAe on the floor. 

10. After a job has been distributed 
and the type has been stood up in the 
case, the composing stick should be ..... 
eawe to the place designed by the in- 
structor. 


JUSTIFYING AND CENTERING 
LINES OF TYPE 


Test 4 
1. A line of type is centered when there 
COE tess sence number of spaces and quads 


on each end of the type. 

2. The first step in centering a line of 
type is to set the ............. 

3. The second step is to find ......... 
of spaces and quads that will be needed 
to fill out the balance of the measure. 

4. A line is justified when it will .... 
ig thnwin in the stick without falling when 
the stick is tilted forward. 

5. Tipping the line slightly forward to 
see if the line is tight is called a step in 

6. An equal number of spaces and quads 
placed on each end of a line will 
Pcakae the words in the measure. 

7. Loosening the knee of a stick while 
setting, in order to put in a thick or thin 
space, will ...... the whole line. 

8. In centering a line, the spaces must be 
placed next t6 the ......... so they will 
not fall down when the type is removed 
from the stick. 

9. In taking a proof, be sure that the 
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spaces and quads are not type high or 
a ee 

10. The spaces used in spacing are four 
sizes, namely: ....... ; 
and the quads are: 


eeeeeee ’ 


PARTS OF A PIECE OF TYPE 
Test 5 
1. Pieces of type are built very similar 
to the human body. Each part of the type 
has a name. Starting at the printing sur- 
face, there are the following parts: 


Biscvss ccdes “af ae ee (a ha ee . 
iting sh a ahi oy A Sal 440% © ia asc wee 
| eae ‘ON ee ae a ee oe 


2. The face is the surface of 
the character, and is composed of the 


he Sin vine af Sab ew uh SEN oia Rae aren 
3. The shoulder prevents the letters 
OO aa when two lines are set solid. 


4. The main part of the type letter that 
gives height to the letter is called the 

5. The nicks are on the side of the type 
to aid in showing proper ............ of 
the letter in the stick, and to show wrong- 
font letters. 

6. Type stands on its ........ , and the 
distance from the feet to the printing sur- 
gg eer: of an inch. 

7. Type metal is an alloy of 
Keene ee , and ............, and sometimes 
a little 

8. Lead in the type alone would make 
it too soft to stand the squeeze in the 
press, SO ...... Pee were added 
to give hardness and toughness. 

9. The size of type we use in setting up 
our lessons is .... point, and the name 
eee 

10. Ink drying on the face and around 
the serif prevents a clear impression, so 
type is washed with a 
before distribution. 


Common Woodworking Tools—VII 


E. M. Wyatt 


West Technical High School, 
Cleveland, Ohio 


THE PLANE. 


HE story of the plane is one of evolution more truly than 
can be said of most of our hand tools. Some tools, like 
the scriber, once invented, change little from age to age, but 
not so with the plane; it has evolved step by step from an- 
cient times to this very generation. It is not one of our 
oldest tools, unless we consider the chisel and adz, from which 


it doubtless evolved, as being planes. 


Probably the earliest written reference to this tool is in the 
Bible, Book of Isaias: “The carpenter hath stretched out his 
rule, he hath formed it with a plane,” etc. But we cannot be 
sure of the translation of the word plane. It must have been 
some form of shaping tool, and, partly on this evidence, some 
writers have ascribed the invention of the plane to the 


Hebrews. 


Perhaps the builders of the commerce-seeking ships of 
ancient Phoenecia were the first users of the plane. How could 
’ they have built the ships they did without some such tool? 
The Phoenecians made chisel-shaped implements of stone, 


The seventh installment of the history of 
woodworking tools. 


but how they used them we do not know: perhaps in some 
crude plane like Figure 69, which is the artist’s conception of 


the beginning of that tool. It is from crude beginnings like 
this that our tools have evolved, and we can only speculate 
as to just when and where many of them originated. What 
we know regarding the origin of the plane is that when we 
first find historic proof of its existence, it is such a thoroughly 
developed tool that we feel that it must have gone through a 


long period of evolution before that time. 


We are convinced that the Egyptians had no knowledge of 
the plane. A great many of their old tools have been found, 
and not one of them is a plane; the pictures they carved 
show workmen shaping wood with chisels, saws, and adzes, 
but these same pictures show that they smoothed their work 
by rubbing it with pieces of sandstone. 


We know the Romans had well-developed planes, for many 


of them have been preserved for us. They were really fine 
tools; some that are now in museums, if in their original 
condition, would compare favorably with many marketed 
today. The very refinement of them makes us doubt if the 
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Fig. 69. The artist’s conception of the first plane — 
a stone chisel wedged into a billet of wood. Fig. 70. A 
Roman plane dating from 50 8.c. Interesting because of 
its iron-bound construction and the use of the crossbar 
as a means of holding the wedge. Fig. 71. An ancient 
plane believed to date from the time of the Roman 
occupation of England. The drawing is a reconstruction 
from photographs of the badly rusted and decayed 
remains but which showed all parts except the wedge 
which the artist supplied. Fig. 72. Plane from the picture 
MELANCHOLIA drawn in 1514 by Albert Diirer. The 
side grooves for the wedge and the knob were not 
found in the Roman plane. Fig. 73. Dutch smoothing 
plane dating from 1596. Wedge and iron supplied by 
the artist. Fig. 74. This eightheenth-century French 
block plane is so small it could be concealed in the 
palm of the hand, so the horn is but an ornament. The 
hole is for a cord to be attached to protect it from 
being lost about the bench. Fig. 75. A plane redrawn 
from a French encyclopedia dated 1769. Notice the 
ornamental horn, cut-away wedge, and single iron bit. 
The tote is shaped more for carrying than pushing 


Romans did not inherit the tool in a more primitive form 
from an older people. One studying the iron-shod, well-handled 
tool in Figure 70 can hardly believe such a plane was made 
nearly 2,000 years ago, or that such was the primary form of 
the tool. The Romans may have used wood bed planes, but, 
if so, none of them have been preserved. The one shown in 
Figure 71 is of a late time in Roman history but, like the one 
in Figure 70, has an iron sole and the same crossbar means of 
holding the bit and wedge that is generally used on block 
planes today. 

There is a long span of centuries from the days of these 
Roman metal-shod planes to the time when we pick up the 
plane again. During the Renaissance Period, it becomes a 
wooden bed instrument with the wedge held in place by side 
grooves, and with a knob for the hand. We do not know just 
when these changes occurred, but two planes dating from the 
sixteenth century show them. Figure 72, representing the 
earlier of these, is from a picture, Melancholia, made in 1514 
by Albert Diirer. It shows a well-made knobhorn (as it was 
called then) and the newer way of holding ‘the wedge and 
iron. The plane in Figure 73 dates from 1596, and has a 
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Fig. 76. Seventeenth- and eightheenth-century European 
planes now in the Cleveland Museum of Art. (A) Span- 
ish plane, probably seventeenth century — orna 

carving, horizontal tote, heavy wedge, round throat, 
missing iron evidently single. (B and C) French block 
planes. Same as Figures 6 and 9. (D) Italian plane 
evidently of late eightheenth or early nineteenth cen- 
tury. The throat is recessed for the screw of a double 
plane iron and the tote turned upward for aid in push- 
ing. The setting of the tote was doubtless to aid in 
keeping the tool parallel with the direction of the stroke 


distinct horn as have several planes of later dates illustrated 
herein. The horn seems to have been as much an ornament 
as a hand-hold, as is shown in Figures 74 and 75. Not until 
the modern factory-made plane appeared, did the knob be- 
come primarily a place for the hand. 

The rear hand-hold was used on the Roman plane, as il- 
lustrated in Figure 70, but does not appear on later planes 
until about the seventeenth century, when it seems to have 
been introduced more as a means of carrying the tool than 
as an aid in planing. This is evidenced by the fact that it was 
called a tote, and because of the awkward horizontal form in 
which it was made. Study the totes of the planes in Figure 
75, and at A, Figure 76. 

A marked improvement in the working quality of the plane 
was made about 1700. This was the introduction of the second 







































Fig. 77. French block plane of the eightheenth century. 

Interesting because of its brass sole and side plates and 

the tron crossbar for holding the wedge. Fig. 78. Factory 

type of jack and jointer planes made in the United States 

from 1828 to 1880. Fig. 79. Nineteenth century factory- 

made smoothing plane. Fig. 80. The first cast-iron plane, 
invented in 1827 by H. Knowles 
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cap, or curling iron that curled the shavings and made it 
possible to plane against the grain, or smoothly on wood of 
tangled grain. This second iron was not at first fastened to the 
cutter by a screw as we now find it on our double plane bit, 
but was held in place simply by the pressure of the wooden 
wedge. The bits are missing in the two large planes shown in 
Figure 76, but it is quite evident that the upper one dates 
back to the single-plane-iron age; the wooden wedge fits with 
too little space for more than a single iron. Further, the planed 
sides of the planes shown in Figure 76, show splintery surfaces 
that would hardly have been left by the maker if he had 
possessed a double-iron plane which would have planed it more 
smoothly. The introduction of the curling iron was the greatest 
improvement of the plane up to the improvements of the last 
century. 

Up until the beginning of factory manufacture of tools in 
the early part of the nineteenth century, master workmen 
usually made their own tools. It resulted in considerable in- 
dividuality, and frequently overornamentation of a workman’s 
tools, for his tools were largely his certificate of craftsman- 
ship. This custom, that a workman should make his own tools, 
largely accounts for the fact that the woodworker’s tools were, 
wherever possible, made of wood. When the factory era began, 
the manufacturers accepted the plane as a wooden tool, and 
made only those adaptations that were required for quantity 
production. The planes in Figures 78 and 79 are products of 
the factory era. Planes like these were made in Pine Meadow, 
Connecticut, for fifty years following 1828, with almost no 
variation of pattern. Many who read this, have seen and used 
these old-type planes and know how they were operated. These 
may skip the next paragraph which is intended for those who 
are not familiar with these planes. 

The iron was held in place by the wooden wedge that served 
in lieu of the lever cap on the modern tool. This wedge was 
tightened in tapered side grooves by driving ‘with a hammer. 
The iron was adjusted for depth by being set light and driven 
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Fig. 81. Major contributions to the modern or Bailey 
plane. Fig. 28. A group of special planes 
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to the desired depth by taps of a hammer. To lighten the cut, 
it was necessary to pull the wedge and cutter out and reset 
for depth all over again. The removal was accomplished by 
pulling on the wedge and striking the top of the cylinder of 
end-grain wood set in the front of larger planes (see Fig. 10) 
and the rear end of smoothing and block planes. This resetting 
was time-consuming work and was not done as often as a 
user of a modern plane adjusts his bit. Instead of so much 
adjusting, the old-time workman used several planes varying 


’ in depth of set. In preparation for the fine finishing strokes 


of a jointer or smoothing plane, he used a coarse-set foreplane. 
We now designate a foreplane by its length but it got its 
name because it was used before the finer-set planes. 

The modern iron plane is quite a radical change from the 
2000-year-old wooden one, but it is not a one-man invention. 
It evolved through the contributions of many men during a 
period of about 100 years. See Figure 81. 

We can quite well consider that the modern plane had its 
beginning when H. Knowles, in 1827, patented a cast-iron bed 
plane. The ancient Romans had made planes with wrought- 
iron soles, but for a thousand years following, the plane had 
been a wooden tool made by woodworkers. Not until the 
factory era began did manufacturing conditions favor a plane 
of any other material than wood. Knowles’ plane had the chan- 
nel-shaped body and the turned knob of the modern plane. But 
the handle looked like the tote of the wooden plane and the 
cutter was held in place by a wooden wedge as it had been 
ever.made up to that time. See Figure 80. Probably this plane 
was not very generally used; it was too revolutionary; but it 
opened the way for the modern iron plane. 

In 1844, T. Stanford patented a screw adjustment by which 
the bit could be adjusted longitudinally, or up and down, with- 
out hammering. It was simply a wing screw that directly 
pushed or pulled on the bit, practically as the adjustment is 
still made on the modern Gage plane. It had to be improved 
later by T. W. Worrell, and still later by Leonard Bailey, who 
put the longitudinal adjustment in the handy location near 
the forefinger where we have it now. 

To Leonard Bailey must be given credit for more features 
of the modern plane than all his contemporaries. He was not 
the first to conceive of doing away with the wedge for holding 
the bit, but he invented the lever cap that is so superior to it, 
that no plane maker since would think of going back to the 
ancient means of fastening. He standardized the practice of 
fastening the bit and curling iron together with a screw, if he 
did not actually invent the arrangement. He first fastened the 
knob and handle to the bed by bolts through them. He was the 
inventor of the bend in the lower end of the curling iron. This 
was a simple idea but an important improvement; it insured 
a pressure at the lower end of the bit that made possible, for 
the first time, the use of the thin, easily sharpened bit now 
used on all planes. He developed the adjustable frog that 
permits the operator to control the width of the shaving throat. 
These and many other inventions made by Bailey between 
1858 and the end of the century, so modified and improved the 
modern plane that we frequently and quite properly call it 
the Bailey plane. 

However, not all of the features of the Bailey plane are in- 
ventions of Leonard Bailey. The style or general arrangement, 
and the idea of a lateral adjustment are contributions of G. 
A. Warren. Warren’s lateral adjustment, patented in 1871, 
was needlessly expensive, and so gave place to the simple lever 
now used, that was invented by J. A. Trant in 1871. Warren’s 
greatest contribution to the modern plane was to give it its 
present graceful lines, pleasing balance, and convenient ar- 
rangement of parts. This improvement was never patented and 
perhaps never remunerative to its designer, but it was a very 
real contribution to the plane, and one for which he should be 
remembered. _ 

The bedrock plane with its frog so made that the throat 
opening can be adjusted without removing the bit, was de- 
veloped by the Stanley Rule and Level Plant in 1895. Its con- 
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Fig. 83. Special planes 


venient adjustment of the throat is an improvement appre- 
ciated by careful workmen who will make little adjustments to 
improve the working quality of their tool. However, it was a 
refinement evidently not generally appreciated, for, after 40 
years of existence, it has not supplanted the older frog. 

The Gage plane, now made by the Stanley Plant, was de- 
veloped by the Gage Company as a wood-bottom plane about 
the time the bedrock came out. If it had originally had its 
present metal bed, it would doubtless have proved a more 
popular tool. Now, it is too closely in competition with the 
Bailey and bedrock for one to predict its influence on the 
plane of the future. 

One should not drop the subject of planes without some 
attention to the many special planes that formerly occupied a 
large part of the space in every cabinetmaker’s tool chest. 


Laurence Parker 


State Teachers College, 
Pittsburg, Kansas 


HEN your parents and mine were busy saving 

up their money to take them to the World’s Fair 
in Chicago in 1893, related science and technical infor- 
mation did not play as big a part in the trades and in 
daily life as they do now. At least as we look backward 
from the present day they did not seem to. 

As we think of all the processes of manufacture 
needed to make the “light four,” “the six” and the 
“straight eight,” the old buggy was pretty simple in 
construction and theory. The working of Swedish iron 
and second-growth hickory must have caused less 
worry than handling present-day alloy steels. A certain 
amount of “dish” to front wheels seems simple com- 
pared with the camber of front wheels on our cars 
today. There had to be a right and left thread on the 
proper end of each axle to keep the wheel from working 
the nut loose and letting the wheel come off, but it’s 
hard to think of this as technical information. The 
brake was quite simple as compared with four-wheel 
hydraulic brakes. 

When it came to running and maintaining the family 
bus of that day there was much less technical informa- 
tion needed. It was arranged for right-hand drive and 
the starter rested in a socket on the very low wind- 
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There were special planes for making dadoes, rabbets, tongue 
and grooves, rounds, hollows, reeding, and complete moldings, 
and for many of these purposes there had to be a full assort- 
ment of sizes, so that there was no limit to the special planes 
a woodworker might accumulate. These special planes prob- 
ably were not used in ancient times, though some writers 
credit the Romans with having rebate planes, but during the 
Renaissance, when ideals of beautiful architectural details de- 
veloped, these special planes had to be used to produce the 
intricate panels, delicate moldings, and complicated work that 
builders put into their structures. Many of these special 
planes (see Figs. 82 and 83) are still in existence, although 
little used. The commercial production of standard moldings 
and the use of machinery for cabinetmaking has practically 
done away with the need for these special planes. Now, the 
universal molding plane, with its. score or more of assorted 
cutters, fills the little need left for any special hand planes. 
The plane has evolved into the most intricate of the wood- 
working tools. In a sense, it has become more than a tool, for 
most woodworking machines are but superplanes and these 
machines have largely usurped the work of the simple tool. 
Probably there will always be some place for the hand plane, 
and it will continue to change by the gradual elimination of 
inferior details and the addition of improved ones. It is doubt- 
ful, however, if the changes of another century will be at all © 
equal to the many changes which have been made since the 
appearance of the first cast-iron plane a little over 100 years 
ago. If it does, it will be by the elimination or alteration of the 
2000-year-old basic idea of a chisel held in a depth-controlling 


gauge. 





The author in his own inimitable way points 
out why industrials-arts teachers must con- 
tinually keep on developing their work. 


shield. When in bad order, the starter, or whip as it 
was called, was replaced at a harness shop for 75 cents. 
It was seldom that anyone failed to understand its use. 

There were no cylinders to bore or ream, pistons to 
fit, or valves to grind on the motor of that day. A 
veterinarian took care of cases of engine trouble and 
when a motor showed too much wear, it was traded 
for a better-running one. At that, motors had a longer 
life then than now. 

It was easy to learn that corn was a good winter fuel 
to burn in the motor and oats a satisfactory summer 
fuel. Drivers seemed to get about the same mileage per 
bale, whether they used wild or tame hay. All this dis- 
cussion on fuels sounds simple in this present day of 
“navy,” “benzol,” “straight,” “pressure,” “new proc- 
ess,” and “ethyl” gasoline. Any filling station would 
do in those days if the water trough seemed clean. 
Compare this with the conflicting claims of makers of 
motor oil as displayed in the Saturday Evening Post. 

In the old days most men let the barber worry about 
the edge he must keep on his razor and “the pulling 
qualities” of his scissors and clippers. Father had to 
remember to go to the barber shop on the regular 
days, which is hardly technical information. 
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Today the head of the house has his stable of safety 
razors and often a mechanical device to keep the blades 
sharp. Often he has clippers and scissors so that he 
can lengthen the interval between the visits of his wife 
and children to the barber shop. Skill and technical in- 
formation that was not needed before will help him 
now. 

Mother in the old days was not a machine operator. 
Give her a good corn broom, a mop, a stiff scrubbing 
brush, two or three good washtubs, a boiler, and a wash- 
board and she was prepared to subdue dirt, her ancient 
enemy. About the only machinery she had was the egg 
beater, the clothes wringer, and the carpet sweeper. 
There wasn’t much related science and technical in- 
formation needed for their use. 

Today the modern home is a good-sized machine- 
operating establishment, with its washing machine, 
electric refrigerator, electric sweeper, electric iron, gas- 
and-electric mangle, electric dishwasher, and electric 
dough mixers. Sometimes there is also a wringer for the 
mop. 

In the old days they did have the sewing machine. 
Much of its operation, and its failure to operate at 
times, proved a mystery to all, including the man who 
had sold it. We have practically the same machine 
today, but with an electric motor and a sewing light in 
addition to maintain. 

Cooking, back in horse-and-buggy days, was con- 
ducted on a range which either would or wouldn’t burn 
according to whether the housewife showed herself a 
good fire maker or a poor one. Even at that it was less 
complicated than the gas, gasoline, and oil stoves of 
today with their burner adjustments and fuel regu- 
lators. : 

Father is also a machine operator around home. He 
used to have to fill the water tank on the cookstove for 
family baths. Now he must maintain the automatic 
hot-water heater. He may even have a water softener 
now to recharge and purify. He used to lift a scuttle of 
hard coal as high as his head in order to fill the base 
burner. His job it was, to shake the grate and carry 
out the ashes. Now he wrestles with a furnace which 
may burn oil or gas under the direction of a thermostat 
which he must maintain. He may have a blower motor, 
oil pump and spray nozzle to see to. Considerable more 
trade skill and trade science to all this than there was 
in sifting ashes out behind the barn on a frosty morning. 

Cooking in the old days was a fairly simple job. You 
cooked fresh vegetables in summer and canned ones in 
winter. Vitamins if served at all were served without 
anyone knowing about them. Today there isa great 
range of foods the year round, some of which are good 
for use and some which are not so good. 

The bookkeeping department used to be the most 
peaceful part of the factory. Here men sat on tall stools 
at high desks and methodically wrote in big books as 
if practicing an ancient rite or ceremony. 

Today the auditing department clatters almost as 
loudly as some of the manufacturing departments. 
Bookkeepers today are machine operators, using ledger 
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machines, billing machines, adding machines, calcula- 
tors, and dictating machines. Usually they are spry 
young folks who can ruffle the pages of their ledgers, 
slip a page out, into the machine, post items and return 
it to the ledger in a twinkling. There is considerable 
technical information needed in modern cost account- 
ing and in maintaining the machines used to accom- 
plish it. 

When father hired out at his trade in the old days, 
he took most of the tools that he needed for work with 
him in his box and when he damaged a tool it was usu- 
ally one of his own. Now he may operate a machine 
tool which costs the employer more than the house in 
which the average worker lives, and the tools in the 
crib take the place of the ones father used to own. 
There is much trade skill, technical information, and 
trade science tied up in their use today. The endless 
variety of materials which are used by father in the 
factory furnish many problems of related science and 
technical information. 

On the farm, hand tools and comparatively simple 
farm machinery in the old days did not call for the use 
of very much technical information. Today the tractor 
and truck are only a part of the farmer’s problem. 
Much technical information on crops and livestock is 
constantly being discovered and should be made use of 
by him. He has his radio, a lighting plant, a water 
system, and a milking machine to maintain as well. 

These are all examples to show that in the old days 
there was, or seemed to be, less technical information 
and related science needed to get along well in life. 
What there was, was easily acquired from parents and 
well-informed neighbors. That was the natural way to 
learn how to build a fire in the kitchen range, what 
little was known about diet, seed selection, and the 
care of the family bus and other machinery. 

Today father, mother, and well-informed neighbors 
cannot keep up at the job of learning the related 
science and technical information of daily life and so 
the teaching of such things, together with many of the 
skills, has passed into the hands of those who make 
it their business to know how to do things, why they 
do them as they do, and know how to teach others what 
they know. This is an age of specialization and this 
big work of teaching oncoming: generations to operate 
the machinery of daily life becomes a trade. 

Lewis Gustafson, once said: “Whenever any knowl- 
edge or experience in the community that is necessary 
or desirable for the young of that community to receive 
or undergo, can no longer be imparted to the young 
through normal and informal participation in its affairs, 
then it is the business of the community to provide 
systematic and definite means for its impartation in 
schools or through some other agency; and that usu- 
ally means the schools.” 

As a result, we, the industrial-arts teachers, are con- 
fronted with the job of continually developing our 
work so that we are able to give our students a type 
of practical education that will make the next genera- 
tion efficient operators of the machinery of daily life. 
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The Matter of Requisitions 
Again and again some harassed correspondent will 


send an S OS asking for a layout, lists of tools needed, . 


and the cost of equipping, we will say, a general shop. 
This leads one to wonder whether such a writer has 
made any attempt to think through the problem with 
which he is confronted. 

Take for instance, the planning of the general shop 
referred to in the foregoing. The term itself means 
many different things to different people. What mental 
picture did the correspondent have when he wrote 
about his general shop? How many activities and 
what kind of activities does he intend to include in 
his program? How many students are to be accom- 
modated at one time? How many students will make 
use of the shop during the week? What are the ages 
of these students? Are the projects to be attempted 
small, or will they require much storage and assembly 
space in the school shop? Will a single activity occupy 
all students at one time or will a number of activities 
be carried on during each shop period? All these and 
more questions must be fully answered or at Jeast 
thought about before anyone can begin to determine 
what will be needed. As a matter of fact, making out 
requisitions without having these data on hand is like 
shooting in the dark. 

The teacher whose shop has been equipped and in 
operation for possibly years, will not have to go 
through quite so much mental exertion as the man 
who is planning a new shop. But even he must have 
a clear mental picture of what he intends to do with 
his classes— probably much augmented in numbers 
as most of them have been — during the next school 
year. He, too, must have a definite program laid out 
if he wants to be sure that his requisitions are based 
on actual needs and requirements. 

It may be helpful for the teacher confronted with 
the duty of making out requisitions to read some 
articles on this subject that have appeared from time 
to time in this magazine. Among these are: “Specify- 
ing Equipment and Supplies for School Shops,” by 
Earl L. Bedell, page 163, May, 1930; “Equipping and 
Maintaining and Industrial-Arts Department in a 
Large City School System,” by A. G. Bauersfeld, page 
157, May, 1931; “Industrial-Arts Departmental Sup- 
plies, Maintenance, and Equipment, Planning and 
Accounting,” by Roy Van Duzee, page 143, May, 1932; 
and “The Annual Requisition,” by Paul C. Hoopes, 
page 181, May, 1933. 

He also may find much assistance in the tables 
enumerating the materials and equipment required for 
school shops in which are taught woodworking, print- 
_ing, metal working, automotives, drafting, and elec- 
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tricity that have appeared in the February, 1935, issue 
of INDusTRIAL ARTS AND VOCATIONAL EpucaTION. 

Everyone will concede that the writing of requisi- 
tions is not easy, but much of the feeling of un- 
certainty which frequently accompanies this annual 
task may: be avoided if the work is based on needs 
discovered by a careful study of the factors which 
make the requisitions necessary. 


The Last Week of School 


In preparing for the closing of the school shop, it 
is not too early right now to lay out a well-planned 
schedule which may be followed much as the tourist 
follows his road map. There is so much to be done 
by the teacher toward and at the end of the school 
year that it is well to follow a definite plan so that 
nothing of importance may be overlooked. 

The following list, probably far from complete, may 
be found helpful. 

1. If possible, have all incomplete work finished by 
the students before the end of the school year. 

2. Make arrangements for keeping all students 
profitably occupied to the very end of the school year. 

3. Plan to have each class contribute something in 
the way of repairing, replacing, or producing some- 
thing new for the shop. Under this heading may be 
placed such things as painting walls; glazing windows ; 
laying floors; building bulletin boards, cabinets, 
shelves, and racks; sandpapering drawing boards, 
benches, etc.; refinishing the teacher’s desk and chair ; 
preparing illustrative material ; and other similar jobs. 

4. Assist those who are leaving your shop to organ- 
ize the information which they have gained while 
taking your course, so that it will be of maximum 
value to them in their choice of a vocation. 

5. Plan to examine your students in an objective 
manner to determine whether they have profited, as 
much as they ought, from your instruction. 

6. Assign and record the semester grades. 

7. Help those of your class who may be about to 
leave school to plan their activities for the immediate 
future. This is especially necessary under present 
conditions. 

8. Impress upon the graduating students that the 
school is still interested in them, and that each in- 
dividual teacher will be glad to serve as adviser and 
councilor whenever opportunity offers. 

9. Make a thorough inventory of everything in 
the department. 

10. Clean out all cupboards and lockers. 

11. Sort out and repile all supplies and material, 
cleaning and regrouping it as experience dictates. 

12. Examine the room— floors, walls, ceilings, 
windows — and electric light and power circuits and 
switches, for necessary repairs or alterations. 

13. Examine all power machinery for eventual re- 
pairs or replacement. 

14. Examine all hand tools, and arrange to have 
dull tools reconditioned, and broken tools repaired, 
or replaced. : 
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15. Protect all metal tools against rust and 
corrosion. 

16. Determine what will be required in the way of 
new materials, supplies, and equipment and make out 
the necessary requisitions. 

17. Clean off the bulletin board, and provide new 
material for it for the coming year. 

18. Carefully check over your reference library and 
stock of shop magazines. Some of the books may need 
repairs, others must be replaced. There are new books 
that ‘you may want to add. 

19. Check and revise the outline of instruction and 
the instruction material used during the year. 

20. Revise, bring up to date, improve and, add to 
your present supply of illustrative material. 

21. Assemble and make arrangement for a shopwork 
exhibition, hobby fair, or prepare to present a playlet 
with your students at some school assembly session 
in order to acquaint faculty and students with the 
things that your department is offering and ac- 
complishing. 

22. Prepare your own vacation plans. Professional 
improvement ought to be given at least some consider- 
ation in this planning. 

23. Get permission to secure your shop in such a 
manner that unauthorized persons cannot enter it 
' during the vacation period. 

24. Check back carefully whether you have made 
all the changes, repairs, or additions, to your shop, 
supplies, equipment, instructional material, reference 
library, that you may have planned during the year. 

25. See that all your records, requisitions, and keys 
are in the hands of the proper officials before leaving 
for your vacation. 


A Commendable Study 


Another school year will be finished in the near 
future and a new group of students will graduate or 
discontinue their schooling. What will these young 
people do? 

A conference of superintendents, principals, and in- 
dustrial-arts teachers will be held shortly at New 
Britain, Conn., at which it is to be determined just 
what type of program will be best fitted for taking 
care of this over-age group. Prominent men in the 
field of industrial arts and vocational education have 
been asked to address and help these Connecticut edu- 
cators who are so earnestly searching for a solution 
of the youth problem which confronts us today. 

These schoolmen are earnestly striving to determine 
what industrial arts and vocational education can do, 
not only in preparing the young for a life of useful- 
ness, but also to fit them for properly using the 
enforced idleness which our present economic society 
unfortunately has forced upon those who are now 
leaving school. It is unfortunate that this is happen- 
ing at a time in the lives of these young people when 
they are most yearning for activity. A study of how 
best te take care of them is, therefore, a most serious 
matter. It is now when they need the most careful 
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guidance lest, in their determination to satisfy their 
urge for action, they acquire bad rather than good 
habits for the future. 

It augurs well for the success of the program that 
in all probability will be evolved, that it is the result 
of the combined efforts of superintendents, principals, 
and industrial-arts teachers. Had these three groups 
more often worked together in the past, industrial- 
arts work would have struck less shoals and would 
have progressed much more rapidly. 


An Antidote Against Radicalism 

In an answer which Mr. Babson, nationally known 
prognosticator of financial trends and events, gave to 
a client who asked him for the best hedges against 
inflation and unsound radicalism, many points are out- 
lined that good teachers have long accepted as the 
objectives for present-day education. 

In Mr. Babson’s estimation, the development of 
good health habits, character training, and the acquir- 
ing of a discriminating attitude in choosing between 
right and wrong leisure pursuits are most desirable. 
He also calls attention to the importance of learning 
how to budget one’s time thriftily, and he emphasizes 
that even the man of advancing years ought to be 
a performer rather than a mere onlooker at games 
and sports. 

The teacher of industrial arts and vocational educa- 
tion and all those who are interested in this type of 
education and in the wealth of good it can contribute 
to the broad field of education and to life in general, 
will derive considerable satisfaction from the fact 
; that Mr. Babson mentions a number of the things 
“which they have already embodied: in the work with 
their students. 

In his answer to this client, attention is called to 
the large number of clubs that may be formed, which 
all have for their aim the satisfaction of the collect- 
ing instinct. The possession of a near-by productive 
farm also is advocated by Mr. Babson. Evidently he 
does not mean that this farm should be entirely culti- 
vated by hired help. He likewise lists antique furniture 
and precious stones among his “hedges” against in- 
flation and unsound radicalism. Again these last two 
items may be looked upon both from the viewpoint 
of the collector and from that of the handcraft 
enthusiast. 

Mr. Babson’s advice is usually sound and it must 
surely be conceded that the answer to. the client 
referred to in the foregoing contains an immense 
amount of common sense and sage advice. 

As already said, many of his suggestions have been 
embodied in the objectives set up by teachers of indus- 
trial arts and vocational education for their work, but 
the special emphasis placed upon these objectives as 
“Hedges against inflation and unsound radicalism” by 
Mr. Babson may well receive consideration and more 
specific attention by the shop teachers in molding the 
lives and characters of the young people now in 
attendance in the schools of our country. 
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Unglazed Pottery 
R. H. Jenkins 


Humboldt State Teachers’ College, 
Arcata, California 


MOOTH as a piece of pottery is, when it comes from the 

wheel for the first time, it is not yet finished. As soon 
as the vase is “thrown,” it is set aside to stiffen to a leather- 
hard state, after which it is returned to the wheel, turned’ 
perfectly true, and a foot formed upon its base. 

If the throwing was well done, the piece will need little 
turning except on the bottom, but in any case the bottom is 
an excellent place upon which to begin. Take a piece of pottery 
which has been hardened just enough to cut nicely (leather- 
hard) and turn it upside down upon the smooth head of the 
wheel. Grasp the piece gently with the palms of the hands on 
opposite sides, and endeavor to shove the work to the exact 
center of the wheel while the wheel is slowly turning. See 
Figure 1. At first this will be hard, but with practice should 
become comparatively easy. With a pencil and turning stick 
test the work still further to be sure the centering is perfect. 
This operation is shown in Figure 2. Use small wedges of clay 
to fasten the piece to the wheel head, as shown in Figure 3, 
and hold the dish firmly down with one hand while placing 
these wedges in position with the other. 

Turning 

In turning, hold the turning stick, shown at A in Figure 4, 
under the left arm, and grasp it with the left hand while the 
right hand operates the tool. (See also Fig. 5.) Hold the tool 
firmly against the stick, and move the stick to change the 
position of the tool. Either the loop (B, Fig. 4) or the round 


Fig. 1. Centerimg a piece to finish the turning. Grasp 
the piece, and let it slide gently through the hands, until 
it has been forced into the exact center. Fig. 2. Testing 
with a pencil. To be sure a piece is centered, a trial 
test should be made with a pencil. The work is shoved 
away from the side marked by the pencil. Fig. 3. Fasten- 
ing the piece to the wheel. When perfectly centered, the 
work is held with one hand while with the other, wedges 
of clay are pressed into position. Figs. 5A and 5B. Turn- 
ing. These dlustrations show the method of holding the 
taol while the process of turning is going on. Note how 
the tool is held firmly against the stick. Fig. 6. Ready 
for the firing 
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The author describes the operations of turn- 
ing, firing, and decorating in a concise and 
interesting manner. 


pointed tool (C, Fig. 4) should be used in taking off the 
roughing cut, and after the heavy material is removed, the 
skew (D, Fig. 4), or the square-edged tool (E, Fig. 4) should 
come into play. When all of the turning is finished, the piece 
should be thoroughly sponged and set aside to dry. When per- 
fectly dry the piece must be lightly sandpapered and it is then 
ready for firing. 
Firing 

The process of firing pottery may be very simple or com- 
plicated, depending upon the pocketbook and the tastes of the 
individual. Unless glazing is undertaken there is no need of 
making a difficult problem of it, and with our many lovely 
modern colors some very pleasing work can be done without 
glazing. The problem in firing is to have a slow, steady in- 
crease of heat, and an equally steady process in cooling. If a 























piece of pottery is placed directly in a hot flame it will break, 
but if protected by a good covering it will go through safely. 

Place the dry, finished pieces in any strong container that 
will withstand the weight of the fuel, and cover them over 
with dry sand or dirt. Care should be taken to see that none 
of the pieces touch the outside wall of the container, but 
rather be well covered with the sand. A good fire may then 
be built around this improvised kiln, as shown in Figure 6. 
This should be kept going for five or six hours, finishing off 
with a good hot blaze. The very sand which protects the 
pottery from breaking also keeps it from firing as hard as it 
would without the sand, so that more heat is needed than 
otherwise would be to get the same degree of hardness. 

The cooling should go on for a longer period than the firing, 
and the unpacking should not take place until all is cold. 

Decorating 

After the firing the surfaces may be decorated in various 
ways. Primitive man used some very simple earthy colorants 
rubbed into the surface of the piece. These were used just as 
they were found in the open field. We have been saved this 
work of preparation as practically any paintshop can furnish 
us with any color we desire. The designs may be applied with 
the prepared oil colors, or the pigments mixed to suit the 
taste of the decorator. Where a paint is applied it will be well 
to use a good filler before applying the finished coat. A dull 
coat may be improved by polishing with wax, and to prevent 
leaking an application of very hot paraffin is helpful. Odd 
effects may be produced by dropping different-colored oil 
paints on the surface of water, and then dipping the piece of 
pottery into this mixture. 

Some interesting results also may be obtained by applying 
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white liquid clay with a small brush on a dark firing back- 
ground. This liquid clay, or slip as it is called, is applied to 
the dry piece of pottery before it is fired. 

An interesting marbled effect may be produced by partially Co 
mixing a white firing clay with a red firing clay before throw- 
ing the piece upon the wheel. In fact, the whole subject is 


very interesting and well worth trying. 
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For further readings upon the topic the writer would suggest 
the following references: _ 
Art of Pottery, by Gall and Van Etta, The Bruce Publishing 


The Potter’s Craft, by Binns, D. Van Nostrand Co. 
Pottery, by Cox, The Macmillan Co. 


Pottery, by Lunn, Chapman and Hall, London. 


Casting in the School Shop—III 


N. A. McMillan 


Elmira, New York 


Project No. 3 

Project: Molding an irregular pattern 
that requires coping-down— base of the 
colonial candlestick described on page 236 
of the September, 1934, issue of this 
magazine. 

Suggestive projects: lamp bases, plaque, 
or any solid pattern with uneven surfaces. 


The third of a series of lessons on molding. 


bearing. The bearing also takes care of the 
back draft as shown in Figure 17. The 
sand under the pattern is removed when 
coping-down. 

For a casting that requires more than 
one mold, a green sand parting is made 
in a set-up. A follow board is often made 
of plaster of paris which makes the parting 
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Tools and Materials: Same as in Project 
No. 2, which appeared in the September, 
1934, issue of this magazine. 

References: Foundry Practice, Palmer, 
pp. 15, 16, 17; Foundry Work, Stimpson- 
Gray, pp. 40, 65, 66. 

Procedure: Projects Nos. 1 and 2 are 
the simplest to mold because they have flat 
backs that established the parting line be- 
tween the cope and drag. Most castings 
are too irregular in shape to be molded in 
this manner. The new process to be learned 
is called coping-down, as in making the 
base for Project No. 2. 

1. Place the pattern on the mold board, 
tucking sand under the pattern to make 
a bearing. This is necessary because irreg- 
ular patterns might be sprung out of shape 
by the ramming if they were not given this 


line. For production, a match plate is used 
for making the parting line. 

2. Lay the drag flask on the mold board 
and proceed as before. 

3. Lay on the bottom board and rub to 
a bearing and roll the drag over. 

4. Coping-down or making the parting, 
must be done carefully or the sand will 
break, and a poor casting will be the result. 
Dig around the parting line with a spoon 
or in this case as illustrated in Figures 18 
and 19. Do not remove any sand below this 
point or back draft will be the result, 
causing the sand to break when the cope 
is lifted. Make a gradual slope for the 
parting, as a sharp parting will break in 
the cope. 

5. Set the sprue pin in position. A small 
casting of this type with uniform thickness 


of metal does not require a riser, if 

vroperly vented. Shake parting on this 

joint. 

6. Locate the cope flask in position and 
riddle the sand over the pattern and fill 
up the flask. 

7. Remove the sprue pin and lift off the 
cope, being careful to set the cope flask 
on edge. 

8. Dampen the edges of the mold and 
remove the pattern with a draw screw. 
Sometimes a pattern can be lifted with the 
fingers, depending upon the shape. 

9. Cut the gate as illustrated in 
Figure 20. 

10. Clean out the loose sand with the 
bellows and face the mold with graphite. 

11. Replace the cope in position. 

12. The mold is now ready for pouring. 

Question Sheet 
Molding and Irregular Pattern 

Directions: This is a true-false test. 
Make a circle around the capital T if you 
think the statement is true, or make a 
circle around the capital F if you think 
the statement is false. 

T F 1. By placing sand under an 
irregular pattern, it prevents 
the pattern from breaking. 

T F 2. Sand placed under an irregular 
pattern also prevents back 
draft. 

T F 3. After the flask is rolled over, 
the sand under the pattern is 
cleaned away and a parting is 
established. 


T F 4. Three types of permanent part- 
ings used in irregular molding. 

= 2 A. Dry-sand parting. 

oe B. Green-sand parting. 

1? C. Plaster-paris parting. 

T F _ 5.A dry-sand parting has a last- 
ing hard surface. 

T F_ 6.A plaster-paris parting will not 


last as long as a dry-sand 
parting. 

T F 7.A green-sand parting is more 
permanent than the other 
partings mentioned above. 

T F_ 8. If the coping-down process is 
not done accurately, the sand 
breaks, because of back draft. 

T F _ 9.A vent rod is sufficient to allow 
the gases to escape. 

T F 10. The best surface of this pattern 
is placed in the drag because 
the opposite side should be free 
from gas holes when finished. 

Instructor’s Remarks: 
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Small Electrical Transformers 


T. C. Lloyd 


Associate Professor of Electrical Engineering, 
Antioch College, Yellow Springs, Ohio 


HE alternating-current transformer is one of the simplest 
"Tae most useful of the various types of electrical ma- 
chines. Its chief function is to step up or step down the voltage 
of an alternating-current supply. Through the development 
of the transformer, alternating current has become 2a practical 
means of transmitting energy over long distances in a com- 
paratively economical manner. 

The transformer will operate only on alternating current; 
there is no counterpart for it in direct-current systems, and 
consequently direct current must ordinarily be transmitted 
and utilized at the same voltage at which it is generated. Be- 
cause power can be transmitted economically only by high- 
voltage transmission lines, the use of low-voltage direct-cur- 
rent power lines would have resulted in widely different in- 
dustrial organization, with industries cluttered closely around 
central power plants. 

Although the transformer has been of great importance in 
the distribution of electrical energy, it has found an immense 
variety of uses in other fields of electrical engineering. Any 
alternating-current device requiring a change in voltage, or a 
different voltage from that of the supply, can be economically 
served by means of the transformer. Since experimenters 
often wish to operate such devices, this article will attempt 
to show how a transformer may be scientifically designed 
and built without elaborate shop facilities. 

The design procedure shown here is based upon the same 
principles used by the electrical manufacturing companies, 
and will result in designs with satisfactory operating char- 
acteristics. By following the suggestions of this article, small 
transformers (50 to 1,000 watts), can be built which will 
operate from a 110-volt, alternating-current, 60-cycle line, 
and which will supply proper voltage (from 2 to 70 volts, ac- 
cording to the design) for many devices. Some of them are: 

Electric bells and buzzers. 

Signal and alarm systems. 

Toy trains and motors. 

Low-voltage furnaces and heating pots. 

Devices for thawing out frozen water pipes. 

Charger for storage batteries (when used in conjunction 
with the proper rectifying apparatus). 

Experimental low-voltage circuits. 


Theory of the Transformer 


Faraday, in 1831, placed two coils of wire on an iron core, 
and passed an electric current through one of them. At the 
instant of closing the circuit and at the instant of opening it, 
he noted a momentary flow of current in the second coil. 
Current through the first coil caused magnetic lines of force, 
or flux, to thread the iron core. This flux surrounded the turns 
of the second coil, but it was only when a change of flux oc- 
curred (i.e., when the current in the first coil changed) that 
a current flowed in the closed second winding. Faraday, having 
no conception of the use of atlernating current, did not pursue 
his experiment further, and it was not until fifty years later 
that practical use was made of his observation. No attempt 
will be made here to mention the contributions of various 
experimenters, but Gaulard and Gibbs patented (in 1882) 
what proved to be the forerunner of the modern electrical 
transformer. Most of the improvements which have been 
made upon their transformer came about during the next 
twenty years. ‘ 

A tgansformer consists of an iron core on which is wound 
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This article on the design and construction 
of small transformers will be found very 
helpful by teachers and students in..the 
electrical shops of junior and senior high 
schools. 


a coil of wire called the primary, to which the alternating- 
current supply is cannected. Another winding on the core, 
called the secondary winding, has its output connected to the 
load to be supplied. Since we are causing an alternating current 
to flow in the primary, we are threading the core with an al- 
ternating magnetic flux. This flux cuts the turns of the sec- 
ondary winding, inducing an alternating voltage in them. The 
voltage of the secondary depends entirely upon the ratio of 
turns in the primary and secondary windings. Thus, .if the 
transformer is to step down the voltage from 110 to 55, it is 
necessary that the secondary have half as many turns as the 
primary. It is vitally important to economical operation that 
the number of turns on the primary, however, should be 
correct for the voltage used, the power rating, and the size 
of the core. Neglect of proper consideration of these last 
relations is responsible for the unsatisfactory operation of 
most transformers of amateur construction. 

When the primary winding of a transformer is connected 
to the supply, it automatically draws from the lines just 
enough current to magnetize its own core. This current, called 
the magnetizing current, must flow so long as the transformer 
is connected to its supply lines, regardless of whether or not 
power is being obtained from the secondary. It is this current 
which produces the alternating magnetic flux, which in turn 
cuts the secondary conductors and induces in them an alter- 
nating voltage. But the iron core is itself an electrical con- 
ductor, and so the magnetic flux induces a voltage in it also. 
This voltage could cause large currents (called eddy currents) 
to circulate in a solid iron core, and thus waste considerable 
energy in heat. To eliminate this loss, transformer cores are 
usually built up of thin sheets of steel called laminations, in- 
sulated more or less from each other to prevent the voltage 
built up in one sheet from causing large currents to circulate 
in the entire core section. Usually the slight scale rust, or 
grease which accumulates on the laminations provides suffi- 
cient insulation to accomplish this. 

Another loss, which is also dissipated as heat, occurs in the 
iron core of the transformer. This is called the hysteresis 
loss, and is explained by the assumption that an alternating 
magnetic flux apparently causes a molecular movement in the 
iron which produces corresponding molecular friction and 
heat. This hysteresis loss depends largely upon the quality 
of the sheet material used in construction. 

Since both the eddy-current and hysteresis losses occur in 
the core, heating takes place in the core regardless of whether 
the transformer is supplying a load or is merely connected 


_to the lines with disconnected secondary. 


Two other losses are also present. When a load is 
connected to the secondary winding of a transformer, a 
load current flows through the winding. This current heats 
the copper wire, resulting in a loss of energy called copper 
loss. The loss varies directly as the square of the current, and 
hence can reach large proportions with slight increase in load. 
Now the load on the secondary has made. necessary an in- 
creased current in the primary, and we get another copper 
loss in the primary winding. If the currents are excessive, the 
resulting heat will quickly char the insulation around the 
wire, reducing its meghanical strength and its insulating 
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qualities. The wire sizes specified in the design procedure 
which follows are so chosen that the winding temperatures 
will be at a safe value, provided the transformer is operated 
at the voltage and current for which it was designed. 

The sum of these losses represents, in a well-designed trans- 
former, only a few per cent of the power transformed. Hence, 
high efficiency of operation is usually attained by the use of 
transformers. It is not uncommon for a large-size transformer 
to be as high as 99 per cent efficient, even when thousands of 


kilowatts are passing through it. 
Sample Design 


The curves given here pertain to that class of transformer 
known as the core type, in which the iron forms a core in 
the center of the windings. It is necessary that the cross- 
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section area of this core and the area of the window opening 
(illustrated in Fig. 4) be determined with fair accuracy. The 
primary winding must have the correct number of turns in 
order to keep down the iron losses and the no-load current. 
The correct wire size is necessary to prevent overheating of 
the winding. As for the secondary or output winding, it is 
necessary again to determine the correct number of turns in 
order to obtain the desired voltage, and to use a large enough 
wire size to prevent overheating of the coils and consequent 


damage to insulation. All of these dimensions and data can 
be obtained from the set of curves, shown in Figures 1 and 





2, after the designer has decided upon the rating of the trans- 
former which he wishes to build. 

As an aid in understanding the procedure, a sample design 
will be carried through: 





1. The transformer must be connected 
to a source of from 110 to 120 volts, alter- 
nating current, at 60 cycles. The watts out- 
put and the voltage output are selected by 
the designer. Assume that a transformer is 
desired for operating a small heating coil 
requiring 25 amperes and 20 volts. The 
output is then 

20 volts X 25 amperes = 500 watts. 

2. The base line in Figure 1 is laid off 
into watt ratings. Running vertically on 
the 500-watt line, we read Curve A, and 
note that 315 turns are required on the 
primary winding. 

3. Since this falls in the area for No. 12 
wire, the primary winding is then fixed 
in wire size and number of turns. 

4. Continuing vertically on the 500-watt 
line, we read Curve B, and note that the 
iron core should be 2.2 sq. in. in cross- 
section area. 

5. Curve C shows that 315 turns of No. 
12 wire, with allowance providing for in- 
sulation, will require window space of 
4.2 sq. in. 

6. The set of curves indicated as D 
show the wire size required on the sec- 
ondary winding for the desired voltage. 
The output voltage of this transformer is 
to be 20. The intersection of the 20-volt 
line and the vertical 500-watt line falls 
within the sector for No. 6 wire. This is 
the secondary wire size. 

7. A calculation must be made here in 
order to determine the number of sec- 
ondary turns required. This can be found 
by multiplying the primary turns by the 
ratio of secondary and primary voltages. 
That is: 

(Primary turns from A) 


Secondary volts 
———_——_—_—— = _ Secondary turns. 
Primary volts 


.Then, if the transformer is to be used 
on a 115-volt supply, 


20 
315 X 3 = approximately 


55 turns on the secondary. 

8. The next item to be determined is the 
window space required for the secondary 
turns. Refer to Figure 2. Note that 55 
turns of No. 6 wire require 2.2 sq. in. of 
window space.. 

9. The total window area can then be 
obtained by adding items 5 and 8, or 

4.2 + 2.2 = 64 sq. in. of 
window opening. 

This completes the preliminary design. 

Final Values of Core Dimensions. If a 
variety of transformer sizes are to be built, 
varioys widths of transformer sheet will 








be needed. The width to be used should 
be such as to make the core cross section 
approximately square, although consider- 
able deviation from this is permissible. 

Item 4 shows that 2.2 sq. in. of core 
area are required. Obviously, this should 
be obtained by using a stack of 1.25-in. 
laminations 1.75 in. deep, or a stack of 
1.5-in. laminations 1.47 in. deep. We will 
assume that 1.5-in. laminations are avail- 
able. 

Considerable variation is allowable in 
the choice of core height and width. In 
general, a height of 1.5 times the width 
gives a good proportion. These values can 
be read directly from the curves shown 
in Figure 3. Allowance has been made on 
these curves whereby the width of the 
window opening is increased slightly to 
permit the use of ducts. More will be said 
of the ducts in a later paragraph. 

From these curves, for an area of 
window opening of 6.4 sq. in., the follow- 
ing dimensions are read: 

Height = 3.10 in.. Width = 2.30 in. 

The completed dimensions of the core 
are shown at A in Figure 4. If desired, 
these dimensions can be “rounded off,” 
that is, a 3% by 2%-in. core could be 
used. In rounding off, however, do not 
reduce the dimensions, especially if the 
builder is inexperienced in winding coils. 
Only a reasonable degree of neatness in 
winding will permit the required number 
of turns to be placed in the opening 
provided. 

Design of Coils. Two possibilities are 
open to the builder in arranging the coils 
on the legs of the core: 

1. All windings may be put on one leg, 
the secondary being wrapped on the out- 
side of the primary. If this is done, how- 
ever, special care must be taken for cool- 
ing, since the heat generated in the inside 
of the winding is not readily dissipated 
unless air ducts are provided. In general, 
winding layers should not be “piled up” 
to a thickness of much more than 1 in. 
without providing a duct. This type of 
construction is shown in Figure 5. 

2. One half of the primary winding may 
be put.on each leg with one half of the 
secondary turns around each. This type 
of construction is shown in Figure 6. Care 
must be taken to see that the effect of the 
respective half-coils add to, rather than 
oppose, each other. However, this may be 
taken into consideration later when elec- 
trically connecting the coils. 

The general procedure of winding the 
coils will be illustrated by the sample 





design. The builder may already be 
familiar with the method of winding coils 
for such purposes. If not, the following 
outline will be of assistance. Method 2, 
referred to in the foregoing, will be 
followed. 

Since the legs of this transformer are 
3% in. long (inside clearance), a wood 
block about 2% in. long should be used 
as a form on which to wind the coils. The 
other dimensions of this wood core should 
exceed those of the iron core by about % 
in. as shown in Figure 4 at B. Add end 
pieces to make a spool, and wrap several 
layers of heavy paper around the center 
core. A layer of primary turns can then 
be wound around the spool. Wind as evenly 
and as flatly as possible, and count the 
turns on one layer. For the sample design 
given here, about 31 turns of No. 12 d.c.c. 
(double cotton covered) wire should be got 
into this space. 

The total turns needed are 315, or 158 
per coil. If five layers of 31 turns per layer 
are used on each coil, the total turns will 
be 155 per coil, or 310 for the primary 
instead of 315. Slight variation such as this 
is permissible over the preliminary figure. 
If the turns are wrapped with a double 
layer of cambric tape or:paper after every 
2 or 3 layers, the coil will have more neat- 
ness and rigidity. The several layers of 
each coil must all be wound in the same 
direction, otherwise one layer would 
neutralize another. 

If, in wrapping, it is found that the 
piled-up layers are about 1 in. deep, and 
the coil is less than two-thirds wound, the 
ventilation of the coil will be greatly im- 
proved by adding wood strips, approxi- 
mately % by % in., as shown in Figure 5 
and completing the winding on this added 
diameter. This process provides air ducts. 

This particular coil will have a thick- 
ness of approximately %4 in. when the 155 
turns are completed, hence no ducts are 
necessary. 

The secondary winding will require 55 
turns of No. 6 d.c.c. wire. This is. equiv- 
alent to about 28 turns per leg. If wood 
spacers were not used in the middle of the 
primary coil, they should be added to the 
outside of the primary, and the 28 turns 
of No. 6 wire, which form the secondary 
wound over them. Two layers of 14 turns 
each will complete each secondary coil. 

With a little care the completed primary 
and secondary coils as a unit can be 
slipped off one end of the winding spool. 
The process is then repeated to make coils 
for the second leg. 
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Constructing the Core, and Assembly. 
Figure 7 shows how one layer of lamina- 
tions should be placed upon another so as 
to overlap the joints. It will probably be 
found most convenient to build up the 
three sides of the core complete as shown. 
When the required thickness -is reached, 
the laminations should be clamped tightly 
together and the bottom crosspiece wound 
with several layers of cambric and friction 
tape. This will protect the insulation on 
the edges of the coil from injury. The coils 
are then slipped over their respective legs, 
but first each core leg should have suffi- 
cient insulating paper wound about it to 
hold the laminations tightly together. The 
paper may be held at the ends with fric- 
tion tape. The coils should then slip easily 
onto the legs. The laminations of the 
fourth side of the core are then put into 
place one by one, staggered at the joints. 
They should then be clamped tightly to- 
gether and wrapped, as were those on the 
other crosspiece. A mallet may be used 
to tap the laminations into line. 

The next problem is how to hold the 
core rigid. Drilling the corners and putting 
bolts through them is not recommended, 
for burrs develop on the edges of the hole 
which make good electrical connections 
from one lamination to the other. They 
provide a path of low resistance for the 
eddy currents induced in the iron, hence 
cause losses and heating in the iron, and 
reduce efficiency. A convenient method of 
support is to clamp the top and bottom 
by the use of angle iron or channel as 
shown in Figure 6. Wood will also be satis- 
factory, and will furnish a base for sec- 
ondary binding posts if desired. 


The transformer is then completed by 
connecting the two halves of the primary 
winding in series. If these coils are not 
connected correctly (if the polarity is re- 
versed) the turns of one coil neutralize the 
turns of the other, and practically a short 
circuit will occur when the two free ends 
are connected to the 110-volt supply. For 
this reason it is best to insert a 110-volt 
lamp in series with one of the leads. If 
the lamp lights, reverse one of the coil 
connections. 

Connecting two halves of the secondary 


winding in series completes the construc- 


tion. If the wrong ends are connected, no 
short circuit occurs, but the output 
voltage reduces to zero. Reversal of one 
coil will correct this. Obviously, the lead 
connecting the two secondary coils can be 
used as a half voltage tap. Hence, in our 
sample design, 20 volts may be obtained 
between secondary terminals, or 10 volts 
between either terminal and the common 
connection. 

Transformers designed and constructed 
according to these standards will generally 
be found to operate at rated load con- 
tinuously without overheating. However, 
for the larger sizes, immersion of the trans- 
former in a suitable tank of transformer 
oil will be found to aid in the dissipation 
of the heat, although this in general is 
unnecessary for transformers of this type 
and rating. 

The Materials. Iron cores should be 
built up of electrical sheet, No. 29 gauge, 
approximately 0.014 in. thick. This may 
be obtained from a number of steel com- 
panies. These companies also supply in- 
formation on the core loss (eddy current 
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and hysteresis) to be expected when their 
material is used at a certain value of flux 
density (i.e., when the number of flux lines 
per square unit of cross section do not 
exceed a certain amount). These losses are 
calculated at a flux density of 10,000 flux 
lines per square centimeter, or 64,500 lines 
per square inch. The design procedure 
given here results in this density. Hence, 
if the iron core of a transformer weighs 
7 Ib. and is built of sheet with a manu- 
facturer’s guarantee of 1.2 watts per pound 
at 60 cycles and rated flux density, the 
core loss will be 7 X 1.2 = 84 watts. 
This means that the transformer will take 
at least 8.4 watts from the supply line at 
all times. Losses vary from .75 to 1.4 
watts per pound for the various grades 
of sheet usually available. The sheet can be 
purchased ready cut to size. 

The window space provided in these 
transformer cores is sufficient to accom- 
modate the windings if d.c.c. magnet wire 
is used. Single cotton-covered or other 
wire is not recommended. 

In standard practice, Fuller board and 
press board are used as insulation around 
the cores of transformers before the wind- 
ing is slipped on. In these designs, how- 
ever, a good grade of wrapping or drawing 
paper wrapped tightly around the iron 
core as previously indicated will serve to 
prevent the edges of the iron from cutting 
through the wire insulation. This paper 
can also be used between layers of the 
winding itself. Cambric tape and friction 
tape are also satisfactory as insulation be- 
tween layers, and may be used to hold 
the outside turns of the coils in place. 





Problems and Projects 

















AIRPLANE LANDING-GEAR FITTING 
A. P. Lantis, Air Corps Technical School, 








Method of Procedure 
Dress all stock, preferably oak or walnut, to the required 


Rantoul, Illinois 
(See Supplement No. 310) 

The airplane landing-gear fitting makes a very interesting 
problem for the mechanical-drawing room. It is one of the 
very best exercises the writer ever used for teaching the 
proper method of laying out centers and the drawing of 
tangents. To obtain the best results the drawing should be 
made at least twice its actual size. 

It can also be used as a problem in the metal shop. 
COLONIAL HANGING WALL 
BOOKSHELF 
Franklin H. Gottshall, Scotch Plains, New Jersey 
(See Supplement No. 311) 

The colonial table shown in connection with the colonial 
hanging wall bookshelf in the halftone, appeared in the 
March, 1935, issue of INDUSTRIAL ARTS AND VOCATIONAL 
EDUCATION. 

The colonial hanging wall bookshelf illustrated and 
described herewith, with four scalloped sides, is quite 
decorative. Like the designs of many colonial pieces, compass 
curves are used in its ornamentation. These, while more 
mechanical than freehand curves, give a certain quaintness 
to this design. The mechanical curves also are relieved 
considerably by the freehand curves used in the design of 
the top. 


over-all size. Lay out the places where the mortises are to 
be cut in the side. Cut these mortises and then fit snugly. 

Next, lay out patterns for the shapes of the sides and the 
top. The patterns may be made of brown manila paper. 
Lay out, then cut the shapes on the band or jig saw. Be 
very careful to get the two sides alike, and keep the edges 
sharp. This will require careful truing up with a file and 
sandpaper block, but the sharp, clear-cut profiles that result 
as a consequence of careful work will well repay the effort 
required. The ornament at the top consists of two carved 
scrolls adapted from the Ionic scroll of the Ionic order of 
architecture. They may be laid out by drawing four con- 
centric circles, and then joining these, correcting the lines 
at the proper places to form the volute. They are 
carved by cutting along the lines with a sharp knife or a 
carver’s V tool, and then forming the grooves with a shallow 
gouge. After these have been carved and sanded, the shelves 
may be glued and assembled. Care must be observed to 
properly square the shelves when they are being clamped. 

After the finial has been turned, it must be split, or 
flattened on the back to allow the shelves to fit against the 
wall. Only the urn part of the finial needs flattening. After 
carving, it may be fastened to the shelves. The finial is formed 
like a classic urn with a flame carved on the top. 

Finish with a coat of oil stain, followed by an application 




















of filler. Allow this to dry, when rubbed off, for 24 hours; 
then apply a thin wash coat of shellac. This should be steel- 
wooled lightly after 24 hours of drying, and followed by 
two coats of a good grade of 4-hour floor varnish. The final 
coat of varnish should be rubbed down with pumice stone 
and oil. After several days have elapsed, this may be followed 
by an application of wax. 


SOCKET WRENCHES 
F. N. Newton, Jr., Senior High School, 
Sharon, Pennsylvania 

The two projects described in this article, may be used as 
problems for the mechanical-drafting room, the machine shop, 
or for the forging shop. 

The material used for the socket wrenches should be tool 
steel. 

Heat a round bar of steel and then hammer it out to its 
approximate shape. Drill a hole into the end of the piece 
slightly smaller than the distance across the flats of the 
nut for which the wrench is being made. Again heat the end, 
and swage out the hole by driving a hex-shaped piece of tool 
steel slightly smaller than the finished nut size into it. This 
first swage should have a little taper so it will come loose 
readily after having been driven into the hole. The last swage 
used must be the exact size of the nut, and not tapered. 

After this operation, the handle is forged to the shape 
shown in Figure 1. 

For the T-handled socket wrench, the various operations 
are practically the same, except that after the first hole is 
drilled into the socket, a flat-bottom drill must be used to 
drill the bottom of the hole flat. The T handle on this wrench 
should be slightly tapered and tightly driven into the hole 
drilled in the head of the socket wrench. 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 








May, 1935 











WRENCHES 























A project for the machine shop 


_ BIRD-FEEDING SHELTER 
John H. Hills, Narberth, Pennsylvania 

The bird-feeding shelter described herewith, and shown by 
the accompanying illustrations, is an appealing project for 
the bird-loving junior-high-school pupil. 

The shelter is closed at the ends and top, but the front is 
open. By raising the roof, hinged at the back, food may be 
placed into the seed trough. This has a 5/16-in. opening at 
the bottom through which the seed drops to the platform, 
but is prevented from working too far forward by a % by 
5%-in. stop strip. A hook and eye holds the roof securely 
closed in windy weather. At the left end is a 3 by 5-in. 
opening protected by %4-in. mesh screen, behind which may 
be placed pieces of suet, always a choice morsel to birds in 
cold weather. 

Any suitable kind of wood may be used. Cypress is 
recommended, as it withstands so well the rigors of the 
elements... The shelter is an open-all-the-year restaurant, but 
is a special attraction to birds when the ground is snow- 
covered and their natural sources of food supply are denied 
them. 

Figure 1 shows the front and end elevations with sufficient 
notes and dimensions, in conjunction with the cross section 
of Figure 2, to furnish working instructions. Figure <3 is 
another cross section showing details of the suet holder. One- 
inch brads may be used for fastenings, although No. 6 by 
%-in. brass screws are better. 

Two methods are shown for supporting the shelter. The 
cheaper one is to use a 3 by 3-in. yellow-pine post, fastened 





the 


The bird-feeding shelter ready for use; also in 
“open” position for filling with grain and suet 
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with two angle irons. This has a disadvantage, in that it will 
attract cats and squirrels to the feasting board, and thus 
discourage the birds. A better but more expensive post is 
made of standard galvanized pipe and fittings. It is shown 
in Figure 5. Whichever post is used it should be planted from 
15 to 18-in. in the ground, and preferably set in concrete. 


The height of the shelter above the ground can be adjusted . 


to suit the builder, but it must be remembered it will attract 
prowling animals if it is too near the ground. 


Bill of Material 


1 pe. 36x 13/16x8 Cypress 
1 pe. 36x¥%x1l Cypress 
1 pe. 72x%x8 Cypress 
1 pe. 36x%x% Cypress 
lpe. 6x%xl¥% Cypress 
l pe. 3x3—7 to 8 ft. Yellow-pine post 
lpe. 4x6 ¥%-in. Mesh galvanized screen 
2 pe. 4x4 Angle irons, brass or galvanized 
3 pe. 2x2 Butt hinges, brass 
1 pe. 2-in. Hook-and-eye screw, brass _ 
\% Ib. 1-in Brads 
Screws, brass 


Outside paint, color as desired 
If a metal post is used instead of a wooden one, the following 
standard galvanized pipe and fittings are required: 


2 pe. 2-in Nippies, 1-in. 

2 pe. 5-in. Pipe, 1-in. 

1 pe. 7 to 8 ft Pipe, 1%4-in. 

2 pe. 1-in. Ells 

1 pe. 1x1x1% Tee 

A THREE-IN-ONE BOAT 
Leonard Wright, Public School No. 30, Jersey City, 
New Jersey 


A child easily tires of a plaything and soon wishes that 
his toy were something different; that it could do new things, 
or that it could be changed into something else. 

The model boat here described, is a rowboat, a motorboat, 
and a sailboat, all in one. As a rowboat, it is strong but 
light. It will float nicely; it may be filled with water or sand, 


or it may be towed back and forth with small doll figures 
on the seats. 

If a motorboat is desired, the transformation is easily 
effected by fastening a deck and a bottom to the rowboat, 
slipping an outboard spring motor in place, and you have 
a boat that will go by itself through the water. 

If a sailbdat is desired, a sailboat deck and keel are 
fastened to the rowboat, and everything is ready for a 
nice sail. 

These simple changes can be made with a screw driver 
and three screws each for the decks and the bottoms. 


The Rowboat 

1. Trace and cut the plan of the bottom from a piece of 
\ by 4 by 13-in. basswood. 

2. For the stem, square up a piece of poplar, 34 by 1 by 
2 in. Then cut the angle on one end, and afterward trace 
the shape of the bow on this angle cut, and plane the piece 
to the shape of the bow. 

3. The transom is made of poplar. Both stem and transom 
are glued to the bottom piece with waterproof glue, and rein- 
forced with two or three well-placed brads. 

4. Make the sides of two thin strips of wood, 1% by 

14 in., salvaged from the top of a fruit basket. When these 
strips have been well soaked in water, they are glued and 
nailed firmly in place, and the ends left to be cut off flush 
afterwards. 
- 5. A piece of tin, 2 by 3 in., is next cut from a tin can. 
A V-shaped piece is cut out at each end, as shown in the 
illustration. The tin is then folded around the bow and 
nailed over the top of the stem and over the bottom. It 
should be fitted snugly to the sides, as this adds much 
strength to the whole bow. 

6. The three seats are %4 by % in. They are to be fitted 
to the sides and fastened in place with thin brads. 

7. The rowboat is then finished by sandpapering all parts 
and painting the inside with two coats of yellow enamel and 
the outside with two coats of red enamel. 
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DETAILS Of ROWBOAT 
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The Motorboat 


1. Trace the deck of the motorboat on a piece of %-in. 
basswood. Fit it carefully. Locate three screw holes by means 
of a paper template so that similar screw holes may be 
located on the sailboat deck. ; 

2. The cabin may be a piece of pine cut to shape, and 
fastened to the deck with ‘glue and brads, 4 in. from 
the bow. 

3. Paint the deck with yellow eriamel, and then with a sharp 


pencil, draw lines %4 in. apart, parallel to the center line, to 
represent deck boards. The sides of the cabin are also painted 
yellow. Windows and portholes may be represented by small 
squares and circles of tinfoil pasted in place. The curving 
top of the cabin is painted black. 

4. The bottom of the motorboat is a piece of pine % in. 
thick, with the plan of the bottom of the rowboat traced 
upon it and carefully shaped to a nice fit. The lower edge 
is well rounded, forming a sharp line at the bow. Locate the 
three screw holes by a paper template so that similar holes 
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may be made in the sailboat bottom. The bottom may be 
enameled dark green or black. 

5. The outboard motor for the motorboat may be pur- 
chased in a ten-cent store and fitted to the deck so that it 
will pivot, thus eliminating the need for a rudder. An in- 


board electric or spring motor also may be fitted to the boat. . 


The Sailboat 


1. The deck of the sailboat is a piece of %4-in. basswood, 
fitted carefully to the top. Locate the three screw holes from 
the template used for the motorboat deck. Bore a ¥%-in. 
hole on the center line, 4% in. from the point of the bow 
for the foot of the mast. 

2. The mast is 17 in. long, % in. diameter at the base 
and 3/16 in. diameter at the tip. It is made of pine. The 
boom is 11 in. long, %4 in. diameter at the mast and % in. 
diameter at the tip. 

3. The sail is a right angle, with a 10% in. base and an alti- 
tude of 16 in. Sew a %4-in. hem all around the sail. The jib 
is a right triangle with a 3%4-in. base, and a 13-in. altitude. 

4. The rigging stays are of fish cord through %-in. brass 
screw eyes placed as in the drawing. The mast is strongly 
fastened to the deck as shown in the illustration. 

5. The deck is painted with yellow enamel and the deck 
boards are shown just as was done for the motorboat. The 
mast and boom are varnished with clear outside varnish. 

6. The bottom of the sailboat is a piece of %-in. pine, 
fitted carefully to the bottom of the rowboat. The lower 
edge is well rounded, forming a sharp line at the bow. 
Locate the three screw holes from the paper template used 
for the motorboat. The keel is a piece of %%-in. pine or 
poplar, laid out and shaped as in the illustration, and fastened 
to the bottom with glue and screws. The lead ballast part 
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of the keel is made by hollowing two half-molds out of wood. 
The two halves are then clamped into a vise, and the lead 
poured. The holes for the screws are formed by standing two 
8d nails upright in the mold. 

7. The rudder is made of sheet brass shaped as shown 
and soldered to a piece of %-in. brass rod long enough to 
go through the bottom. It must be bent over at the top to 
prevent the rudder from falling out. The rod should fit 
snugly in the hole. The bottom of the sailboat should be 
enameled dark green or black. The brass rudder should be 
polished. 


Conclusion : 


The three-in-one boat should now consist of five parts; 
namely, the rowboat, the motorboat deck and bottom, and 
the sailboat deck and bottom. 

Use 1-in. No. 8 r.h. brass screws to fasten the decks to 
the rowboat, and 1%-in. No. 8 f.h. brass screws to fasten 
on the bottoms. This method makes all parts secure, and all 
parts easily changed. 

The water line of the motorboat and the sailboat will auto- 
matically appear with different colors of the rowboat sides 
and the bottoms. A 

To fit the deck closely to the rowboat, the camber at 
the top edge of the sides may be straightened with a plane, 
or better, on a sandwheel, before the tin cover of the bow is 
in place. The joint of the deck and the rowboat may be 
made leakproof by cementing a soft-rubber gasket all around 
the top inner edge of the rowboat. 

If the transom is desired to be wider at the top than the 
bottom, thus making the boat more shapely, lengthen the 
top dimension of the transom by ™% in., and cut the double 
angle with the backsaw. 





AN ALUMINUM WEATHER VANE 
M. V. Churchill, Pittsburgh, Pennsylvania 
To make the weather vane described herewith, the following 
materials are required: 


1 pe. 1 ft. spare No. 14 B & S gauge sheet aluminum 
1 pe. % by 60 in. Aluminum rod 

1 pe. 5/16 by 12 in. Aluminum rod 

1 pe. 7 by % in. O.D. Aluminum tubing 

1 pe. % by % in. Aluminum rod 

1 pe. % by &% in. Aluminum rod 

1 pe. 1% by & in. Aluminum rod 

1 pc. % by 3 by 3 in. Aluminum plate 

1 pe. 1/32 by 30 in. Aluminum wire 

3 \% by ¥-in. Button-head aluminum rivets 
1 % by &% in. Aluminum setscrew 


Aluminum is used for this project because it not only is 
ornamental, but also resists rust and corrosion. Besides this, 
aluminum is a very,light metal and the aluminum weather 
vane will yield to the lightest breeze. The light-colored alumi- 
num also is readily visible and contrasts pleasantly with the 
sky or with some dark background. 

The bill of material calls for aluminum rivets, screws, and 
wire. These are used because joints between dissimilar metals 
have a tendency to loosen under exposure to the weather un- 
less specially protected. 

The figure of Chief Smoke-in-the-Eyes may be drawn free- 
hand on the 14-gauge aluminum or a template for the figure 
may be laid out on paper from the squared sketch shown in 
Figure 1, and then transferred to the sheet. The outline should 
be drawn in with a hard pencil and as a safety measure, a 
second line about % in. outside of the first should be drawn. 
Saw out the figure according to the outside line with a fret 
saw and then trim it down to the first line with a file. Do not 
try to turn sharp curves, such as are found in the feather 
headdress and the back of the knees, with a fret saw. Ap- 
proach them from two directions. The details of the face and 
the knuckles of the hands may be put in with a file. 


Next cut out the letters N, E, W, and S, using the remains 
of the 14-gauge aluminum sheet. They should have % by 1-in. 
tabs left on one side to permit fastening them to the four 
direction arms. 





Aluminum weather vane 


For the base, cut the piece of 34-in. plate into a disk 3 in. 
in diameter. Drill a 9/32-in. hole in the center, being careful 
to get it exactly perpendicular, for if it is a little off, the top 
of the weather vane will be decidedly out of plumb. Tap out 
the hole to receive the %-in. upright. The base illustrated was 
turned out on a lathe and has a raised collar, but if a lathe 
is not available, the 34-in. plate will do. Drill and countersink 
four %4-in. holes about % in. from the outer edge. These are 
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for the four wood screws with which the base is to be fastened 
down. If the surface on which the weather vane is to be 
mounted is not level, a small subbase of wood, furnishing a 
level: surface large enough for the base of the weather vane, 
must be made. This support should be large enough to be 
firm but not. so large that the support rather than the weather 
vane will be seen. 

The upright consists of a piece of 3% by 10-in. rod threaded 
to fit the base at the lower end and rounded at the top to 
furnish a bearing for the revolving part. Three inches of the 
upper end will have to be filed slightly to make loose turning 
fit in the swivel tube. The four direction arms each require 
a % by 8%-in. piece of aluminum rod. They are threaded at 
one end and have a 1/16 by %-in. slot at the other end into 
whichthe letters N, E, W, S are riveted. The four arms screw 


into a hub made of a short piece of 114-in. rod. The hole 
through the center of this hub is to be 3% in. The holes for 
the %-in. direction arms should next be drilled and tapped. 
Care should be taken to get the north and south rods exactly 
at right angles to the east and west rods. A fifth 14-in. tapped 
hole should be placed midway between two of the others, 
this to be used for the %4-in. aluminum setscrews. 

The bow is made of a piece of % by 14%4-in. aluminum 
rod. This is bent by hand to a graceful curve as shown in 
the illustration. It is then placed flatwise on the anvil surface 
and both tips are hammered flat. The edges of the flattened 
portions are rounded off and a notch is filed in the forward 
side, about %4 in. from each end. These notches are to re- 
ceive the bowstring. 

The arrow is made out of a piece of %4 by 10%4-in. alumi- 
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num rod. A notch is filed for the bowstring on one end and 
the other end is flattened out on the anvil and then filed to 
the shape of an arrowhead. It will lend grace to the arrow 
if the shank is tapered for a short distance toward the head. 
Turn the arrowhead over during the forging operation so that 
each side receives about the same amount of hammering. 

The swivel tube consists of a piece of 34-in. O.D. tubing, 
7 in. long. This is placed upright in a vise and split with a 
hack saw for a distance of 3% in. Then by making a crosscut 
halfway through the tubing to the bottom of the saw slits, 
one half of the tube is removed. 

Drive a plug of % by %-in. aluminum rod into the tube 
at the point where the cutaway part begins. This plug is the 
bearing proper which will rest on the rounded end of the up- 
right rod. 

To give a finished appearance to the top as well as to pre- 
vent the tube from flattening when the figure of the Indian 
is riveted to it, it is necessary to fashion a short plug out of 
a piece of % by %-in. aluminum rod. After this plug has 
been made, the top should be rounded off and then the plug 
itself is sawed in half, lengthwise. The lower part of the plug, 
of course, must be turned or filed down to fit into the swivel 
tube. 

The first step in the process of assembly consists of mark- 
ing the locations for the aluminum rivets with a center punch. 
The %-in. holes are then drilled through the following points: 
Two holes in the arrow, 6 in. apart, center to center, the first 
one to be % in. from the bowstring end of the arrow. The 
holes in the arrow are then used for laying out the holes to go 
through the Indian’s hand and bow. Two %-in. holes are 
then drilled in the Indian’s forward leg. These are to be 314 
in. center to center, the first one to be % in. above the sole 
of his foot. The silhouette of the Indian is used as a template 
for locating two corresponding holes in the split portion of 
the swivel tube, the lower one to be % in. above the point 
where the tube is crosscut. The upper hole should be drilled 
through the half plug. 

The next thing is to rivet the Indian’s leg to the tube, 
then the bowstring end of the arrow to what seems to be 
the Indian’s collarbone but is really the right hand which 
does not appear in the silhouette. Then drive the longer 
rivet through the arrow, the bowstring, and the left hand 
in the order given. 

A word on driving the rivets. Assemble the work tempo- 
rarily with bolts except at the spot which you are about 
to rivet. Tap the rivet through the hole somewhat in the 
manner of starting a nail. Draw up the joint until all parts 
are in contact. Then file the rivet down to % in. clearance. 
It will help to spread the rivet properly if a dent with a 
center punch be first made in the center before starting the 
riveting. Place the rivet head on the anvil surface and using 
a hammer and a rivet set, put another head on the other end. 
This process called “upsetting” may be done with several 
solid hammer blows. 

To assemble the direction arms, drill two %-in. holes in 
the tabs on the letters and in the slotted ends of the rods 
about 5% in. apart. Be sure to rivet the letters on to the 
arms so that they appear in the correct order. 

The bowstring is made of aluminum wire. Bend the wire 
double and put a fairly close spiral twist in it. Make a loop 
at each end and place them in the bow notches. Pull the 
wire back just far enough to clear the end of the arrow and 
let the slight spring of the bow bring it into the notch. 

To place Smoke-in-the-Eyes on the roof top, screw the 
base down to a solid wood surface and then screw the up- 
right rod into it. If it is a windless day, the weather vane 
may be leveled by a series of twirls. Place the Indian on the 
upright and give him a slight spin with the hand. If the arrow 
has a tendency to settle in any one direction when there is 
no wind, the upright rod is not plumb. In that case, bend the 
shaft slightly in the direction in which the arrow tends to 
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point and then try it again. The upright may also be plumbed 
by checking it in two planes at right angles with a spirit level. 
Slip the hub of the direction arms over the upright rod and 
set it at the right height and direction by means of the set- 
screw. Put the Indian in place and the weather vane is 
finished. 


SOME MORE ABOUT THE CO-OPER- 
ATIVE VACATION SCHOOL 
H. H. Braucher, University of Illinois, 
Urbana, Illinois 

The trip outlined on page 132 of the April, 1935, issue of 
INDUSTRIAL ARTS AND VOCATIONAL EDUCATION might start, 
say, from Chicago, or any other convenient gathering place. 
If we assume Chicago to be the starting point, the Furniture 
Mart might be chosen for the first visit. It lends itself admir- 
ably for a study of furniture design and construction. Sev- 
eral days more might be spent in Chicago to study other 
branches of industry. 

Going east, Hammond, Gary, Grand Rapids, and Detroit 
would open excellent fields for investigation. In order not 
to make the schedule too strenuous, rest stops in the woods 
and rural districts en route might be made. 

If, instead of going east from Chicago, the study group 
would head west or north, much interesting material of a 
different kind but of equal value might be found. For in- 
stance, Milwaukee, with its different types of schools and 
its diversified industries would offer many points worthy of 
investigation. Madison and its university might be visited. 
The lumbering industry might be studied. On this route, too, 
there are many opportunities for recreation and rest. The 
U. S. Forestry Laboratory at Madison no doubt would be 
of interest to every shopman. 

Going still farther west, Minneapolis, St. Paul, and other 
places of interest would be worth visiting. 

Of course, groups of teachers might start from their own 
home town and plan their own trips. In order to help organize 
one or more of these co-operative vacation-school ventures, the 
writer will be willing to serve as correspondent to interested 
parties. It will be necessary, however, in every case to enclose 
an addressed and stamped envelope. Teachers communicating 
with the writer will have to act promptly. They should 
indicate the cities they would like to visit and the subjects 
that would interest them. Also the time they would have 
to devote to this venture, and whether they intend to make 
the trips during July or August, and the method of trans- 
portation which they would prefer or suggest. From these 
letters it may be possible to arrange some schedule or sched- 
ules which can be profitably followed in trying out the 
scheme of arranging a co-operative vacation course for the 
coming summer. 


HOPI TIHUS 


W. Ben Hunt, Handicraft Instructor, Boy Scout 
Troop 98, Hales Corners, Wisconsin 

These funny little dolls are made by the Hopi Indians 
shortly before the final katcina ceremony. The men busy 
themselves in the kiva or underground ceremonial house 
preparing their costumes, and making tihus for the little 
girls, and small red bows and arrows for the boys. No 
children are allowed in the kiva at this time. 

The final katcina is called the “nimon,” or home-coming 
katcina, and comes about a month before the Hopi snake 
dance each year. 

During the afternoon of the nimon, the tihus dolls are 
given to the little girls. The tihus may be the image of any 
one of the many katcinas which are secondary deities en- 
dowed with supernatural powers, and are largely clan an- 
cestors. 

Tihus dolls serve two purposes. They serve as an object 
lesson to the children in their religion, and also as dolls. 
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The little Indian girls carry them around in miniature cra- 
dles just as white children do with their dolls. The tihus are 
usually made of branches or small trees of some. soft wood, 
but as the green wood takes quite some time to season, it 
is much more convenient to make them of one of the soft 


SHORT CAHWVOLEST/CA 


woods obtainable at any lumber company. Woods such as 7 a 
white pine, sugar pine, spruce, cedar, bass, or poplar are very . 
easy to whittle. $e 
TABLE LAMPS AND A CANDLESTICK Fa 
C. R. Wells, Luther’ L. Wright High School, ft /4—- 
Ironwood, Michigan , 23 
The accompanying illustrations show two designs of small 2 
table lamps that are very pleasing to the students. 43 z 


~ Table lamp No. 1 needs no further description. 





4 


On table lamp No. 2, some collar carvings have been added. 
These carvings consist of two pieces which must be fitted 
around a dowel and glued in place after all the turning on 
the base is completed. 

If one cares to save material, 34-in. lumber may be used 
for the base, with a block glued in the center to form the 
dowel. The stems should be made of two pieces. 

In placing the %-in. bushing in the base, it is quite often 
necessary to locate it on a curved surface. To make a neat- 
appearing job, under these conditions, counterbore with a 
9/16-in: auger so that the bushing sets into the wood. 

The chain pull, plug, and 10 ft. of cord may be obtained 
at any electrical supply store, hardware store, or ten-cent 
store. The collar carvings may be bought from manufacturers 
of this type of ornamentation. 

The short candlestick also will be found to be a good 
turning project. 


TENNIS-RACKET REPAIR CLAMP 
D. E. Kellogg, East High School, Erie, Pennsylvania 
Amateur tennis players, who try to service their own 
rackets, are frequently not successful in their attempts, 
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while putting the necessary tension on the strings. The 
design for the tennis-racket repair clamp described in this 
article was first designed, approved, and built for Principal 
J. W. Ray of our Erie East High School, former North- 
western Pennsylvania Tennis Champion, and adviser for 
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ample space for the hands to work both above and below 
the head, and the thin edge of the metal engaging the frame 
leaves all-of the holes open. This clamp was made by a 
machinist-trade boy at Tech High under the direction of 
Mr. H. L. Cotter. If it is desirable to build this clamp in the 
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all of East High’s tennis club. This repair clamp, when bolted 
to a bench or table top holds the racket firmly by the handle, 
to resist the necessary endwise pull for either repairing or 
restringing. The head clamp is provided not only to help 
hold the racket rigidly in position, but also to resist the 
tendency of the frame to spread while under the strain of 
the lateral strings before the transverse ones have been 
threaded in place. Please note that the head clamp leaves 





general shop or at home, standard bolts and nuts may be 
substituted for the clamping screws shown in the drawing. 
This substitution eliminates all machine operations except 
drilling, making the clamp a bench-metal-work project. All 
twisting and bending operations can be done successfully 
without heating the mild-steel bars. The total cost of mate- 
rials necessary for this item is much less than the labor cost 
of one restringing service 
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Another Modern Vocational High School 
INSTALLS AMERICAN PRINTING EQUIPMENT 








Recognizing that efficiency in the trade school makes 
easier the training of young men in the correct habits of 
industry, Hershey Vocational School in the model town 
of Hershey, Pennsylvania, has installed American 
Printing Equipment. 

In a Modern Composing Room, each alley is complete; 
all the materials needed by the compositor are within 
arm’s reach, saving time and cutting costs. 


Printing and education are inseparable. Have you a 
Printing Department in your Vocational Program? 





In Designing and Equipping Printing Departments in 
VOCATIONAL SCHOOLS 
American Type Founders Sales Corporation 
employs the products of outstanding manufacturers: 
Challenge Machinery Co. Hamilton Manufacturing 
Lee Press— Paper Cutters Company 
Miscellaneous Co Room Equi t 
. Died — No. 542 (steel); No. 9001 (wood); American Type Cab- 
Chandler & Price Co. Vandercook & Sons inet, 2 tier, with 46 standard California Job Cases and 


C & P Presses and C & P Cutters Vandercook Proof Presses 2 full-size Blank Cases; combination pull and label 
holders; 1 spacing materials case 











AmericanType Founders Sales Corporation 


DEPARTMENT OF EDUCATION ... ELIZABETH, NEW JERSEY 


Branches and Selling Agents in Twenty-five Cities 
Set in Members of the Century Schoolbook Family 
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| New 
McGraw-Hill Books 





Stieri— 
HOME CRAFTSMANSHIP, $2.50 


Practical ee and detailed information on 
materials, tools and methods for home craftsmen. 
Detailed working drawings and instructions for ty- 
pical projects. 


Whitman— 
FIRST AID FOR THE AILING HOUSE, $2.00 


Detailed, practical suggestions on house mainten- 
ance, repair and improvement. 


French and Svensen— 


MECHANICAL DRAWING FOR HIGH SCHOOLS, 
New Third Edition, $1.50 


The most widely used text of its kind. A complete 
text book and a complete problem book for a two- 
year course in one volume (just adopted for basal 
use in the state of Kentueky—This Third edition 
already has more than 600 adoptions.) 


ON-APPROVAL COUPON 


McGRAW-HILL BOOK COMPANY, Inc. 
- 330 West 42nd Street, New York 
You may send me on approval the books checked below 
-Stieri’s Home Craftsmanship, $2.50 
. Whitman’ 's First Aid for the Ailing House, $2.00 


-French and Svensen’s Mechanical septate 
for High Schools, $1.50 
I understand that I am to return the hocks af after a reason- 
able period of examination, unless I either notify you of my 
intent to adopt them in my or remit for them. 


Signed 
Address 
School 

Official Positi 




















1.A.V.E. 5-1-35 
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Associations, Conventions 














MICHIGAN INDUSTRIAL EDUCATION SOCIETY 
CONVENTION 

The eighth annual meeting of the Michigan Industrial Educa- 
tion Society will be held April 25 to 27, in:the Dearborn Inn, 
Dearborn, Mich. 

President Harry Burnham promises a rousing convention, as 
all preliminaries have been carefully made. 

Mr. F. E. Searle of the Ford Trade School will open the 
Thursday meeting with the address of welcome. Other speakers 
during the convention will be Mr. K. G. Smith, Assistant Super- 
visor of Industrial Education; Paul L. Cressman, Assistant Super- 
intendent from the State Department of Public Instruction; Mr. 
O. L. Smith, Attorney-at-Law, Dearborn, Mich.; Dr. J. B. Ed- 
monson, Dean of the School of Education, University of Michi- 
gan; Wm. J. Cameron, publicity director, Ford Motor Company, 
and others. 

The theme for this year’s convention will be “The Changing 
Conditions and the Future of Industry.” 


OKLAHOMA INDUSTRIAL-EDUCATION ASSOCIATION 
MEETS IN TULSA 


The Industrial-Education Division of the Oklahoma Education 
Association held its annual meeting February 7-9, in Tulsa. 

One session, in charge of DeWitt Hunt, of the Oklahoma A. 
and M. College, was devoted entirely to reports of research studies. 

At the T. and I. meeting, with Mr. L. K. Covelle as chairman, 
Mr. W. M. Patterson talked on the subject, “The Federal Appren- 
tice-Training Program and Its Effect on Oklahoma.” 

Professor Arthur B. Mays, of the University of Illinois, was 
the speaker at the vocational session. 

On Friday noon there was a luncheon attended by 200 members 
of the home economics, vocational agriculture, and industrial 
groups. Professor Mays, was the speaker at this meeting. A num- 
ber of round-table discussions followed. 

The association elected the following officers and group chair- 
man for the year 1935-36: Chairman, Claude Keenan, Oklahoma 
City; vice-chairman, W. A. Scott, Ponca City; secretary-treasurer, 
E. P. Chandler, Tulsa. 

Members of Executive Committee: R. C. Browe, Oklahoma 
City, and H. A. Allender, Bristow; Group chairmen, trade and 
industry: L. K. Covelle, Stillwater; Research, DeWitt Hunt, 
Stillwater; Woodwork, J. C. Howard, Tulsa; General Shop, A 
C. Miller, Stillwater; Electricity, auto mechanics, and machine 
shop, C. E. Gumm, Tulsa. — EZ. P. Chandler. 


CENTRAL CONNECTICUT ASSOCIATION MEETS 
IN MERIDEN 

The Central Connecticut Industrial-Arts Association held its 
spring meeting on March 30, in the Lincoln Junior High School, 
in Meriden. Mr. Eugene Giammatteo, of Bristol, acted as chair- 
man of the meeting. 

Supt. Nicholas Moseley, of Meriden, gave the address of wel- 
come. Dr. Roy McLoughlin, the speaker, talked on the topic, 
“Industrial Arts the Basis of All Education for Boys.’ Mr. Harry 
E. Rollins, principal of the Lincoln School, proved to be an 
interesting speaker. John A. Backus, of the American Type 
Founders Company, told of visits to various parts of the country 
and of the increased activity in the work in all of the schools. 

At the business meeting, which was in charge of Pres. William 
F. Moran, the group discussed the coming state meeting with 
superintendents. A motion was approved to hold one more 
meeting this year in May, with Bristol as the meeting place. 

It was voted that steps be taken to co-operate with the New 
England Mechanical Drawing Association in the organization 
of a New England Association of Industrial Arts. 

The following were elected honorary members: Supt. Stanley 
H. Holmes, New Britain; George J. Howe and Dr. G. E. Under- 
hill, New Britain; Harry Wessell, New Britain; Wilson Greer, 
Wethersfield; Harvey R. Fuller, Wethersfield; Dr. Paul D. Collier, 
Hartford; Roger Thompson, Hartford; Dr. Nicholas Moseley, 
Meriden; Dr. Roy McLoughlin, and Harry E. Rollins, Meriden. 
— Harry A. Barnicle. 

(Continued on page 10A) 
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Eugene Dietzgen Co., Manufacturers of Drafting and Surveying Supplies 
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MECHANICAL DRAWING 
By Randolph Philip Hoelscher 


Professor of General Engineering Drawing 


and Arthur Beverly Mays 


Professor of Industrial Education 
Both at the University of Illinois 
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OVER 1000 SCHOOL SYSTEMS 


have purchased these books singly 
or in quantity 





Such overwhelming acceptance indicates that at last 
a text has been published in this field which con- 
tributes something original and vital to the teach- 
ing of the subject. Setting aside the old copywork 
idea, it presents fundamental principles and ques- 
tions in such a way that the individual student is 
encouraged to think for himself. At the same time 
it provides him with the basic technique necessary 
for a complete and permanent knowledge of the 
subject. 


ENTHUSIASTICALLY ENDORSED 
“I feel that it is the outstanding publication on 
Mechanical Drawing to be placed on the market in 
recent years. The questions at the end of each teach- 


ing unit will be a very decided aid to the student.” 
Felton L. Harlan, Senior High School, Reading, Pa. 


6 by 9 $1.60 
6 by 9 $1.60 


Book I—289 pages 
Book II—277 pages 


JOHN WILEY & SONS, INC. 


440 Fourth Avenue New York 
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MEETING OF THE PEORIA INDUSTRIAL- 
EDUCATION CLUB 


At the February meeting of this Club, Professor McIntosh, 
of The Bradley Institute, Peoria, Ill., was the principal speaker. 
In his talk on the subject “The Creation of a Picture,” he pointed 
out that only that education which results in psychological re- 
action is real education. He demonstrated and presented examples 
of creative art. A question period was conducted at the close of 
the talk. 

The March meeting was held at the clubhouse of the Illinois 
Valley Yacht and Canoe Club. 

Mr. Ralph Atchinson, instructor in the Manual Training High 
School, Peoria, told of his experiences in metal spinning and 
his difficulties in working with copper, brass, and homemade 
equipment. Mr. Phil Becker, instructor at Bradley Polytechnic 
Institute, displayed a Paul Revere lantern said to be over 100 
years old. Mr. Stephen Gilbert, instructor in the sheet-metal 
department of the Manual Training High School, outlined a list 
of material for use in a small sheet-metal shop. Mr. Harry Hurff ~ 
talked on the subject “Antiques,” and presented some interesting 
specimens. Probably the most interesting piece was an elaborate 
clock frame, said to be about 140 years old, from the first 
manual-training school in St. Petersburg, Russia. Mr. Wilbur 


* Westhoff, woodworking instructor in the Peoria High School, dis- 


played an example of a veneer picture made on a power jig saw. | 
He discussed difficulties of gluing and showed examples of one- 
seam circular veneer table tops of butt walnut. Phil Graff, an 
instructor in the elementary schools, exhibited a variety of 
projects made from scrap material, and costing from five to ten 
cents. Mr. J. Deal, mechanical-drawing instructor in the Peoria 
High School, exhibited a series of graphs made in the mechanical- 
drawing classes from school-board data. Mr. Melvin Brye, wood- 
working instructor in the Roosevelt Junior High School, talked 
on the problem of getting a suitable project to be completed in 
ten-week periods, with six classes each day. 

Mr. Fred Dace, head of the electrical department in Bradley 
Institute, showed some of his problems in electricity, using job 
sheets. The question of job sheets and their value was discussed 
by the group.— F. L. Barloga. 


VOCATIONAL CONFERENCE HELD IN LYNDHURST, 
NEW JERSEY 


The Bergen County Federation of Boards of Education held 
a vocational conference on January 30, in the Lyndhurst High 
School, Lyndhurst, N. J., which brought out many significant 
facts concerning the need for vocational education in the county. 

Mr. Edward T. Marlatt, principal of the Hackensack High 
School, speaking on “Vocational Education,” stressed the need 
for a vocational school in the county by presenting figures on 
maladjustment and retardation gathered from six large high 
schools in the country. He brought out that the high schools are 
not. meeting the needs of the present day; that the present set- 
up in the high schools fails to reach a majority of the pupils. 
In order to meet the urgent need of a vocational school, it was 
suggested that a school be built by the county, with each district 
paying its pro rata share according to the number of pupils in 
attendance. 

Mr. John T. Geaney, director of education and training for the 
Western Electric Company, discussed the need for a vocational 
school from the employer’s point of view. He urged that the 
curriculum be devised and organized so that young people may 
make an easy transition into industry. 

Dr. Wesley O’Leary, in presenting his ideas on vocational edu- 
cation from the state department’s point of view, pointed out that 
in early times the apprenticeship system was used for training 
tradesmen and craftsmen. For the past quarter of a century 
industry has had to look to education for competent tradesmen. 
The schools have become too academic, consequently they have 
been designed only for pupils going on to college. Nothing was 
done for those who had normal ability and could not follow the 
regular academic curriculum. He stressed the fact that vocational 
schools have been organized to offer opportunities to nonacademic 
pupils to develop habits, skills, and attitudes toward industry 
and work. — Charles Passiglia. 


(Continued on page 12A) 
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AN INSTRUCTOR SPEAKS FRANKLY 


ABOUT “DELTA” QUALITY TOOLS 


The head of an Industrial Arts Department in 
an eastern city wrote us recently: “I know you 
will be interested to hear that the two No. 930 
Delta lathes have been run continuously six 
hours a day, five days a week ever since they 
were installed and by boys who have never be- 
fore operated a lathe. The lathes are sweeter- 


running machines today than they were when - 


new. The boys prefer them to the other lathe 
in the shop, which is a heavy, direct drive ma- 
chine costing at least ten times as much as a 
Delta. I prefer them myself.” 


More and more instructors and supervisors are 
realizing that’ Delta tools offer much more than 
mere economy. They are compact, convenient, 
accurate, well-designed, and sturdily constructed 


3775 No. Holton Street 





DELTA MANUFACTURING CO. 


throughout to stand up under years of hard 
usage. 

When you examine Delta tools, point for point, 
inside and out, you find thoughtful engineering, 
no skimping in quality or design and many 
remarkable exclusive patented features not 
found on heavier, more expensive machines. 


When required—we can provide adequate and 
practical guards—not flimsy makeshifts. (All 
Delta guards are approved by the Wisconsin 
Industrial Commission, whose requirements 
are very strict.) The Delta Company will 
gladly furnish vocational education supervisors 
and instructors with a complete catalog of the 
new 1935 Delta line. 

Write today Dept. E535 


Milwaukee, Wis. 
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WHAT DO YOU READ? 


Employers as well as newsboys persist in raising 
this question. It is even asked on job-application 
blanks which your graduates fill out every day. 

The applicant who doesn’t read about his 
chosen work is passed up in favor of the one who 
does. Employers hire people they can promote, 
—who show curiosity about better ways to do 
their jobs. 


Begin Job-Reading Habits in School Shops 

Appropriate books are ready to serve your 
pupils. One single. contact with us makes avail- 
able to your shop classes a selection of a thou- 
sand titles. These texts are constantly tested by 
use in more than 700 high schools and colleges, 
2300 industries, 300 railroad companies and an 
active student body of more than 100,000 em- 
ployed adults. A partial list of shop-subject titles 


includes: 
Air Conditioning, Automobile, Aviation, Blue- 
print eading, Building Trades, Diesel 


Engines, Drafting and Sketching, Electricity, 
Foundry, Metal Work, Plumbing, Printing, 


Radio, Refrigeration and Service Station 
Salesmanship. 
Catalog on request. Books and pamphlets on approval. 


INTERNATIONAL TEXTBOOK CO. 
Box 8908-E Scranton, Penna. 














T The Right 


PRINTING INKS 
for Schools 


It’s all a matter of selection. And 
choosing the proper source of supply 
is the first and most important con- 
cern. 

Our reputation for quality and value 
in printing inks has been gained by 
experience in working out numerous 
pressroom problems. Let us help you 


select the Right ink for the Right | 


purpose and you'll have it at the 
Right time. 


Ask for a color chart or have a technical expert call 


FRED’K H. LEVEY CO., INC. 


Printing Inks of all Descriptions 
59 Beekman St., New York City 


1223 Washin 221 E: 20th St. 
Chicago, Ill. 


n Ave. 


Philadelphia 
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(Continued from page 10A) 
INDUSTRIAL-ARTS CLUB OF BERGEN COUNTY, 
NEW JERSEY 

The Industrial-Arts Club of Bergen County, New Jersey, was 
organized three years ago by.a small group of industrial-arts 
teachers who met regularly once a week for an extension course 
conducted by Mr. Robert Campbell, state supervisor of indus- 
trial arts. It was voted to form a club with the aims of uniting 
those teachers engaged in industrial-arts work in Bergen County 
into an organized body, of maintaining and promoting professional 
interest in industrial-arts work, of fostering social activities among 
the members of the association, and of offering a common meet- 
ing ground for the exchange of ideas concerning the work. 

At the present time, approximately 85 per cent of the shop- 
men in the county are members of the club. The club, with the 
co-operation of the state department, has sponsored an extension 
course every year for the past four years, and is now making 
arrangements for an extension course to be offered this year. — 
Charles Passiglia. 


N.E.A. TO MEET IN DENVER 

Announcement has been made that the annual summer meeting 
of the National Education Association will be held from June 
29 to July 5, at Denver, Colo. 

The selection of Denver as a meeting place is very appropriate, 
since Denver is the heart of the world’s great vacation land. Two 
national parks are located in Colorado and seventy-five miles 
south of Denver is the Colorado Springs region, famous for Pike’s 
Peak and the Garden of the Gods. Near Cripple Creek is the one- 
time famous mining center of the state. Other sightseeing trips 
may be taken to the Mesa Verde, the land of the Aztecs, the 
homes of the cliff dwellers, and the world-famous million-dollar 
highway. Within easy walking distance of the city itself are 
various trips through the rock-walled canyons, to the lakes, and 
to the summits of peaks overlooking the city. 

Complete information may be obtained from A. Helen Ander- 
son, supervisor of publications for the Denver public schools. 


CONNECTICUT SCHOOL OFFICIALS AND TEACHERS 
HOLD INDUSTRIAL-ARTS CONFERENCE 

The Connecticut Industrial-Arts Association has completed 
arrangements for a conference on industrial arts for teachers, 
principals, and superintendents, to be held May 24 to 25, in the 
State Teachers’ College, New Britain. Mr. Harry A. Barnicle, of 
Hartford, is chairman of the state conference committee in charge 
of the arrangements. 

The conference has been called to consider the problem of 
industrial-arts teaching suitable for large numbers of young 
people who will return to school. It is recognized that the return 
of these young people will be worse than futile, unless some 
different type of program can be provided, and the conference 
will seek to determine what types of practical activity will be 
suitable to meet the situation, especially for pupils belonging to 
over-age groups. 

At the conference, the schoolmen will discuss in group sessions 
such topics as (1) industrial arts the nucleus of education for 
nonacademically minded adolescents, (2) activities and equipment 
for industrial arts in secondary schools of cities of 10,000 popula- 
tion and upward, (3) industrial arts in smaller high schools hav- 
ing less than 300 pupils, (4) objectives and criteria for developing 
and evaluating programs for elementary schools, (5) objectives 
and criteria for developing and evaluating programs for secondary 
schools, (6) ways and means of contributing to the problems of 
youth and of adults, and (7) training teachers and supervisors 
for industrial-arts work.— Harry A. Barnicle. 


Personal News 

















7, Mr. Erwm L. Krerzren has been employed as a part-time 
instructor in the vocational school of La Crosse, Wis. Mr. Kletzien 
will have charge of the classes for young men and women who 
are unable to attend college and who are taking special work 
to fill in their leisure time. 

C, Mr. C. C. PEersonetre, a member of the faculty of the voca- 
tional school of Racine, Wis., died at his home on March 12. 
Mr. Personette had been in charge of the electrical department 
of the school for the past eighteen years. ; 
(Continued on page 13A) 
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TAKING THE BUDGET INTO CONSIDERATION 


This new slide rule is typical of many accomplishments of the Post Company in 
a" practical merchandise within the means of the student and school 

udget. It is difficult to match the value of this slide rule at $1.50 list — subject 
to discount for educational institutions. 


Specifications : 
10” Bamboo Body—preferred because of minimum expansion and contraction. ang 
-Aluminum Reinforcements—maximum strength at minimum weight. wa 

r 
















White Celluloid Face—lends itself to accurate and sharp grad- 
uations. Dead white averts eye strain. 

Engine divided Scales—insures maximum accuracy, 
permanency, and legibility. The same meth- 
od of dividing used for more expen- shi™ 
sive rules. 


No. 1446 


Seales AB C DSL and T ° 


—fabricoid case and 
book of instructions. 


List Price— 
$1.50 (ohh 


In the Post cat- 

alog you will find 
equally good values in 
Drawing Instruments, Boards, 
Tee Squares, Ink and all drafting 
room requirements. We solicit your busi- 
ness with a guarantee of good values and 
prompt service. Send for your catalog. 


THE FREDERICK POST CO. 


P. O. BOX 803 CHICAGO, ILL. 


















(Continued from page 12A) Wy 
, Mr. Clarence H. Christopherson, until recently head of the 


industrial-arts department at Wakefield, Michigan, has been 

elected Sieischie te Agricultural Engineering at the University A TRIPLE VALUE 
of Minnesota. Mr. Christopherson earned a two-year diploma at : 

Winona Teachers College and the bachelor’s degree and master’s in 
degree at the University of Minnesota. , 

Mr. Oscar L. Bunker, formerly of the Baldorioty Technica 

ockea San Juan, Porto Rico, has recently been appointed Super- WINDOW ENVELOPES 
visor of Trade and Industrial Education for the Island of Porto 
Rico. Mr. Bunker received the bachelor of science degree at 


the University of Minnesota in the summer session of 1934. l. Solid gumming around the window 


@, Mr. Harorp Sonrseck has been appointed Director of In- ° 
dustrial Arts for the East Moline public schools, at East Moline, opening. 
Ill. . 
(, Mr. Rosert W. Wrt1aMs was appointed Supervisor of In- 2. FELT BRUSH GUMMING which 
dustrial Education of the Scranton public schools, Scranton, Pa. brings a full seal to the corners on 
C, Mr. Cuartes N. GEISLER was recently appointed Director of ° 
Vocational Education for the North Braddock public schools, sealing flap. 
-North Braddock, Pa. ™ 
C, Mr. E. L. Watrz is the newly appointed Supervisor of In- 3. WESTERN SULPHITE that 
dustrial Arts for the Huntington - public schools, Huntington, bulky, opaque and bond-like enve- 
W. Va. : 
(7, Mr. Joun W. Deat, instructor in mechanical drawing in the lope value built ca WESTERN 
high school, Peoria, Ill., received his master’s degree from the STATES specifications and 


State University of Iowa, where he majored in education. 


@, Mr. W. T. Bryan, former teacher of mechanical drawing in . i 
the senior high school, Springfield, Mo., has been given a teach- sold in the low price class 
ing fellowship at Yale University. He is completing the work 
leading t master’s di ‘ 
e- weer SAMPLES AND PRICES GLADLY FURNISHED. 








q, R. L. Kirparricx, a graduate student in industrial arts from 
the University of Missouri, is a teacher of woodwork in the 
School of the Ozarks, Hollister, Mo. — my 
Ci, W. K. Beceman has become assistant principal of the Hadley e ern est Pierce 
Vocational School at St. Louis, Mo. at 16th Street 
(LC. C. Cruvcer, a graduate of the State Teachers’ College at ates Viaduct 


Warrensburg, Mo., has become an instructor in the woodworking MILWAUKEE 
department for the State School of the Deaf. Envelope Co. wisconsin 

















INDUSTRIAL 
ARTS COURSE 


FOR TEACHERS 
Swnmer Session 
CARNEGIE 


INSTITUTE OF TECHNOLOGY 
SIX WEEKS . . . JUNE 21 TO AUG. 2 









@ State-approved as a training center for industrial arts teachers, 
Carnegie offers exceptional shop facilities . . . visits to leading 
industries... an inspection trip to vocational schools. ..a 
two-day conference with other leading educators on current 
industrial education proolems. 


@ A_ two-weeks' course in Woodworking and Practice 
Teaching, June 10-21, is followed by six-week shop courses 
in Woodworking, Sheet Metal, Art Metal, Electricity, Machine 
Work, and a broad range 













Shop, Welding, Ornamental lron 
of theory courses. 


@ A six-weeks' advanced course in Printing, including Layout, 
Typography, Machine Composition, and Press Work. 

@ Other departments offer courses in Drama, Art, Music, 
Architecture, Engineering and undergraduate work. 

@ For catalog, address Box C—Summer Session, 
Camegie Institute of Technology, Pittsburgh, Pa. 

































UNIVERSITY of MINNESOTA 


Department of Industrial Education e@ College of Education 


1935 SUMMER QUARTER 
June 17 - July 27 July 29 - Aug. 31 


Opportunities for Graduate Work 
Four-year Curriculum, B.S. Degree 
Excellent Library Facilities 

Industrial Arts and Smith-Hughes Work 
Unexcelled Recreational Program 
Wide Range of Manipulative Courses 


Co-Operative Agreement with Dunwoody 
Institute. 


Correspondence, particularly that concerning credit trans- 
fer and graduate programs, should be addressed to Profes- 
sor Homer J. Smith. 222 Burton Hall. Copy of curriculum 
and a mimeographed statement about shop and drawing 
courses will be sent upon request. The Summer Quarter 
Bulletin wil! be supplied by the Director of the Summer 
Session, 236 Administration Building. Graduate Bulletin 
available. 


UNIVERSITY OF MINNESOTA 
Minneapolis, Minnesota 


Box 100 
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OREGON STATE 
COLLEGE 


SUMMER SESSION—JUNE 24 to AUGUST 2 
POST SESSION—AUGUST 5 to AUGUST 30 


A COOL WESTERN SUMMER SCHOOL BETWEEN THE 
MOUNTAINS AND THE SEA 


Formal study in scenic surroundings, with week-end tri 

available to Mt. Hood, Crater Lake, Oregon Caves, Ceente 

high Beds, the Pacific Beaches, and the Columbia River 
way. 


A splendid physical t, staffed by competently trained 
men, offering GRADUATE and UNDERGRADUATE work in 
Industrial Arts and Vocational Education. 


Courses include Machine and Architectural Drafting; 
Elementary and Advanced Woodwork; Wood Turning; Fibre 
Furniture Weaving; Furniture a and Construction; 
Wood and Metal Finishing; Sheet Metal Work; Forging; 
Ornamental Iron Work; Gas and Electric Welding; Brass, 
Iron, and Alloy Foundry; Aut le Mechani Leather 
Tooling. 





Industrial Arts Organization; Trade Analysis; Written and 
Visual Teaching Aids; The General Shop and Its Problems; 
The Conference Method; Related and Suppl y 
jects; Evening and Continuation Schools; Organization and 
Administration; Supervision of Industrial Education; 
Seminar; Sincuttenss Research; Graduate Thesis. 





sessions leading to the lor 

proved programs ca recommendation o' en 

State College are accepted by all state departments of edu- 

—— for either the Special or General Secondary Cre- 
ential. 


The student may plana ree a se through meow ge Hl agg on 
c! s or master’s degree. Ap- 
the 


Address: 


Department of Industrial Education 
Oregon State College Corvallis, Oregon 


Authorized by State Board of Higher Education 








ARTIST MATERIALS 








Note 
and check 


F. WEBER CO. 


would appreciate 
an opportunity to 


QUOTE 
YOUR SCHOOL 


on your supply lists for 


e ART MATERIAL e 
DRAWING MATERIAL 
SCHOOL SUPPLIES 


For 81 years, F. WEBER CO. has been 
supplying schools and colleges with art ma- 
terial and drawing sunsesiol Make certain 
you are furnished with quality material this 
ie poe WEBER throughout your list 
and mail copies to 


DRAWING MATERIALS Fe W b B F R C O 
SCHOOL SUPPLIES * . 
Established 1853 
P. O. BOX 1095 
PHILADELPHIA, PA. 
BRANCHES: ST. LOUIS, MO. BALTIMORE, MD. 
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very reasonable. 


information. 


The Stout Institute 





THE STOUT INSTITUTE 


Summer Session 


SUMMER SESSION— Six Wee 


Summer School attendance promotes a broader outlook towards the 
expanding responsibilities of education under present conditions. 

The summer session at The Stout Institute offers all the regular courses required for the 
B.S. degree in Home Economics and Industrial Arts, and also many short unit courses in 
these fields. Subject matter courses are found in Science, English, Education, Vocational 
Education, Home Economics, and Industrial Arts. These are supplemented by a program 
of well known special speakers and conference leaders. 

Menomonie is located 60 miles east of the Twin Cities in northwestern Wisconsin and 
within short driving distance of the north woods and lake country. Its location is especially 
conducive to the combining of professional study and recreational activities. A well-equipped 
camp colony is under the direction of the college. All expenses of the summer session are 


The most important announcement follows: For the first time Stout this year will offer 
courses for the M.S. degree in Home Economics and Industrial Education. Ask for full 


Write for the Summer Session Bulletin 


Director of Summer Session 


“a June 24, 1935 to 
August 2, 1935 


Menomonie, Wisconsin 














Summer School News 











Carnegie Institute of Technology, Pittsburgh, Pennsylvania 
’ Summer session June 21 to August 2. 

This school offers exceptional shop facilities to teachers of in- 
dustrial-arts work. It also offers opportunity for making visits 
to leading industrial and vocational schools. There will be a two- 
day conference of leading educators on current industrial-educa- 
tion problems. Shopwork in woodworking, sheet-metal work, art- 
metal work, electricity, machine shop, welding, ornamental-iron 
work, advanced printing, practice teaching, and a broad range 
of theory courses will be offered. 

Kansas State Teachers College, Pittsburg, Kansas 

Summer session, June 3 to August 2. 

The undergraduate work offered includes many courses in draw- 
ing and design, metal work, woodworking, printing, auto 
mechanics, finishing, upholstery, and applied electricity. Also 
professional courses dealing with organization, supervision, and the 
teaching of industrial-arts work will be given. 

The graduate work includes studies in the field of industrial 
arts under the direction of eminent specialists. 

Oregon State Teachers College, Corvallis, Oregon 

First session, June 24 to August 2; second session, August 5 
to August 30. : 

A large variety of shop courses together with courses on indus- 
trial-arts organization, trade analysis, teaching aids, shop prob- 
lems, conference method, related and supplementary subjects, 
evening and continuation schools, administration, supervision, 
research, and graduate thesis will be offered. 

University of Minnesota, Minneapolis, Minnesota 

First term, June 17 to July 27; second term, July 27 to 
August 31. 

For the first term, formal courses of training in adult educa- 
tion will be offered. Also courses in sociology, emergency educa- 


tion, child welfare, public health, physical education, play pro- 
duction, home economics, and music. 
Bradley Polytechnic Institute, Peoria, Illinois 

First term, June 17 to July 26; second term, July 27 to 
August 30. 

Courses for teachers of industrial arts, home economics, and 
general school subjects will be offered. 

The Stout Institute, Menomonie, Wisconsin 

Summer session, June 24 to August 2. 

The regular courses required for the B.S. degree in home 
economics and industrial arts will be offered, together with many 
short unit courses in these fields. Subject-matter courses in 
science, English, education, vocational education, home economics, 
and industrial arts will be given also. 

Stout will offer for the first time this year, courses for the 
M.S. degree in home economics and industrial education. 
Pennsylvania State College, State College, Pennsylvania 

Intersession, June 11, 17 or 24 to June 28; main session, July 
1 to August 9; postsession, August 12, 18 or 26 to 30. 

The subjects for trade and industrial education and industrial- 
arts work will be offered during the main session. There are 
opportunities to make a choice of more than 400 courses, and 


* over 200 graduate courses. Graduate work will be offered in 


industrial arts and vocational-industrial education. 
Rhode Island School of Design, Providence, Rhode Island 

Summer session, June 24 to July 26. 

Courses in jewelry and metal work, studio painting, pottery 
and modeling, outdoor painting, craft weaving, creative design, 
costume design, costume construction, and lecture courses in 
appreciation of art will be given. 

Cornell University, Ithaca, New York 

Summer session, July 8 to August 16. 

The graduate school of education in co-operation with the 
New York State Department of Education offers a series of 
courses for teachers of industrial arts and vocational education. 
Mills College, Mills College, California 

Summer session, June 24 to August 3. 

Courses in industrial design, wood sculpture, painting, work 
with wood, glass, metal, textiles, and mosaics will be offered. 
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POLYTECHNIC INSTITUTE 
PEORIA, ILLINOIS 


SUMMER SESSION 
July 17 to 26 - July 27 to August 30 


Industrial Arts, Home Economics, Art, Music, 
College Courses in Biology, Chemistry, Economics, 
English, Education, History, Political Science, 
Speech 
Catalog sent on request 
ALBERT F. SIEPERT 
Director of the Summer Session 























CORNELL UNIVERSITY 


Summer Session 
July 8 - August 16, 1935 


The Graduate School of Education in cooperation 
with the New York State Department of Education and 
with other departments of the University offers a series 
of courses for teachers in the field of Industrial Arts 
and Vocational Education. For the announcement 
of these courses, address 


Director of the Summer Session 
Cornell University, Ithaca, N. Y. 

















PENN STATE summer sessions 


Inter-Session—June 11, 17, or 24 to June 28; Main Ses- 
sion—July 1 to August 9; Post-Session—August 12, 
19, or 26 to 30. 

Trade and Industrial Education and Industrial 

Arts in main session 


More than 400 courses; over 200 graduate 
courses; Organized graduate curricula in Indus- 
trial Arts and Vocational Industrial Education 


Cool, delightful mountain surroundings 


Special and comprehensive catalogues sent on request 
Director of the Summer Session 
THE PENNSYLVANIA STATE COLLEGE 
State College, Pennsylvania 











RHODE ISLAND 
SCHOOL OF DESIGN 


PROVIDENCE, RHODE ISLAND 
SUMMER SCHOOL * 


Royal Bailey Farnum—Educational Director 
Dana Prescott Vaughan—Dean 
JEWELRY AND METALRY — STUDIO PAINTING 
POTTERY AND MODELING — OUTDOOR PAINTING 
CRAFT Ra — CREATIVE DESIGN 
COSTUME CONSTRUCTION — COSTUME DESIGNING 
CECTURE COURSES IN APPRECIATION OF ART 


June 24 — July 26 








Complete Equipment — Credits — Distinguished Faculty 
Country — City — Seashore — Catalogue on Request 





SchoolShopEquipmentNews 








NEW AMERICAN SANDERPLANE 


The American Floor Surfacing Machine Company, Toledo, 
Ohio, has announced its American Sanderplane No. 2, the latest 
in the line of portable, electric bench sanders for wood, metal, 
stone, and marble surfaces. 





This sander is perfectly balanced so that it can be operated 
with one hand while cutting at maximum efficiency. A bench 
stand may also be obtained for this machine. The table on this 
stand is large enough to handle work of considerable size. The 
metal-sanding shoe is mounted on springs to give smooth oper- 
ation, and all moving parts run in high-grade ball bearings. 

Complete information is available upon request. 


NEW OLIVER SINGLE SURFACE PLANER 
The Oliver Machinery Company of Grand Rapids, Mich., has 
announced a new single-surface planer, No. 299, which will surface 
up to 24 in. wide and up to 8 in. thick at speeds ranging from 
18 to 40 feet a minute. 





The base is a single, massive, box-type casting. The planer 
is powered with a 5-h.p. motor on the cutter head and a 1-hp. 
motor on the feed. The cutter head is a single casting amply 
strong to insure that the three tungsten-chromium high-speed steel 
knives will do their work with accuracy and smoothness. A knife- 
grinding and jointing device with micrometer adjustment is 
permanently mounted on the planer so that the utmost accuracy 
in preparing the knives is assured. 

The magnetic control with push button is placed directly in 
front of, and within easy reach of the operator. 


ANNOUNCE CHANGE IN PERSONNEL 
Mr. Milford M. Hamlin, formerly connected with the engineer- 
ing department of the American Type Founders Sales Corpora- 
tion, Jersey City, N. J., has recently been appointed as educa- 
tional representative for the Middle West territory of the. firm. 
The appointment has been made because of a general expansion 
in the firm’s business. 


CHANGE OF ADDRESS 


The Leathercraft Supply Company, who deals in leather, 
lacing, tools, etc., for the leathercrafter, have moved to 746 Mira 
Mar Avenue, Long Beach, Calif. 





ADVERTISING PAGES REMOVED 
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News Notes 
Er 


LIABILITY OF SGHOOL DISTRICTS 

From California comes information about a case of the school 
district versus a high-school student enrolled in a shop course, 
who was injured while operating a hand jointer. The evidence 
showed that the injury was received while the boy was passing 
a cylindrical piece of wood 3 in. in length through the machine. 
It was also shown that the guard was in place, and that the 
student had received personal instruction from the instructor, and 
that a warning had been given him calling attention to the 
danger of running short pieces of wood through the machine. 
There also was a sign on the wall near the jointer, warning against 
attempting to plane pieces of wood less than 12 in. in length. 
The decision in this case was that the district was not held liable 
for the student’s injury. 


To Study Drawing Problems 
Mr. Harvey W. Waffle, instructor in drawing in the High 





a four-week period from July 1 to J 4 
The course has been continued this year because of the grow- 


ing interest of undergraduates in the automobile industry and 
because of the need of providing teachers of automotive sub- 
jects with the benefits of practical experience in the field. 

The course includes car specifications, instruction methods and 
procedures, service operations and equipment, trade and voca- 
tional-guidance information. Enrollment is open to any qualified 
teacher and to those of allied professions who may be designated 
by school authorities for such training. Tuition for the course 
is $25. 

Hold National Hobby Show 

The National Hobby Show will be held May 1 to 11, in 
Commerce Hall, Port Authority Building, in New York City. 
The show is being arranged under the direction of Mr. James S. 
Stanley, president of the Leisure League of America, Inc., and 
will comprise dramatic and spectacular projects relating to fifteen 
major classifications of hobbies, embracing several hundred dis- 
tinct avocational and recreational possibilities and exemplifications. 

Among the groups of related activities to be housed under one 
roof at the show are athletics, sports, and physical culture; 
community activities, the drama, and the dance; domestic arts 
and crafts; gardening; indoor games; lake and river activities; 
mechanical handicrafts; pets for pleasure and profit; photog- 
raphy; reading and writing; music; travel. 

The displays will include exhibits by societies and associa- 
tions devoted to the advancement of special leisure-time activities, 
together with exhibits of commercial companies of products relat- 
ing to leisure and hobby interests. 

A number of advisory organizations and institutions are plan- 
ning to have displays of their work. 

National Survey of Careers 

The Institute for Research, Chicago, Ill., of which Dr. John A. 
Lapp is educational director, has completed a national survey of a 
number of interesting careers. The five careers studied by the 
survey committee include farm management, construction con- 
tracting, women’s apparel, shop management, garage management, 
and beauty-parlor management. Monographs covering the results 
of these surveys will be published in a short time. 














TOOL 
HOLDERS 
These 4 ARMSTRONG 
Too. Ho.pers will 
do 90% of your lathe 

work. 

These are the standard tools 
of industry—are used in 
over 96% of the machine 
shops and tool rooms. They 


are to any p 
instruction course. 


Write for Catalog B-35 
ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’”’ 

322 N. San Francisco Ave. CHICAGO, U.S.A. 
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Our special School Shop Tool 
Service Budget Plan will assist you 
in the proper selection of tools at 
considerable financial saving. Send 
for full details. We shall feel privi- 
leged to be of service to you. 











We are the manufacturers of 


Snap-on ano Rlue-Point 


Socket Wrenches 


SNAP-ON TOOLS, Inc. 


Kenosha —o— Wisconsin 
























LEATHERCRAFT 


for the Classroom or Shop 
is simplified by the use of 
WILDERCRAFT 
INSTRUCTION SHEETS 





Give the students full directions for decorat- 
ating and construc ree > r articles. A 


copy free on mq ~ oh list cates craft 

leathers, laces, modeling tooley snape aid ona- 

splitting and ve — 
setting tools, * wae” Letins 


ae lacing n ies, dyes, a 
Send Sc for Leather Sample Cards 


WILDER & COMPANY 
1038 Crosby St. Chicago, Ill. 


RHODES COMBINATION 
T-Inch Shaper and 3%-Inch Slotter 
1A ae aio 5. Sageainn 
pene ee th meer come 
ments. 
tional 














4. instruc- 
F iy ry? for details 


THE RHODES MFG. CO. 
Waltham, Mass. 





CROSS-HATCHING INSTRUMENT 


Requisition School Supply House or 
The NELSON SECTION LINER, DeKalb, lil, 
New York Office: F. P. MEHM, Mgr., 1133 Broadway 





Draw Anything! Quick, Easy, Clear! 


with Wade's New ISO- 
PERSPEC- 





WADE INSTRUMENT CO., 


2274-J Brooklyn Station, Cleveland, Ohio 








UPHOLSTERY FABRICS 
CABINET HARDWARE 


Catalog upon request 


The UPHOLSTERY SUPPLY CO. 
1033 No. 4th St. Milwaukee, Wis. 





z bs 





© AYER, Established 1850 MASS. 


& BASKETRY SUPPLIES 


Sedeommabrese i 








They STAY SHARP 


Murphy Knives are made that way. Over 85 
years of experience, research and experimen- 
tation have given us the knack of making 
knives to specifically meet your needs. For 
manual training; sloyd, stenci] or wood block 
work, there are none finer. The best steel, 
hand honing and ex finishing cause Robert 
Murphy knives to STAY SHARP. 
Illustrated in our No. 1 Sloyd Knife. 
Blade is 2% in. long. 


See the complete line in our catalog. 
ROBERT MURPHY’S SONS CO. 
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PRIME REED, large assortment Colored 
Raffia, Chair Caning. and Weaving - pace 
Everything for Ge seca Worker. 

Cc. 


AMERICAN REEDCRAFT CORPORATION 














20A INDUSTRIAL ARTS AND VOCATIONAL EDUCATION May, 1935 


LEATHERCRAFT 
INTRODUCTORY OFFER 

That you may become acquainted 
with the fascinating art of leather- 
craft at a minimum expense we offer 
the following: 

A Leather Model: 

> Natural Russia T P Bookmark. 

uur Bookmark ne. 


Instructions. 

A 28 page Illustrated Catelonue of leathers, 
tools, designs, patterns and supplies. 

All of the above sent promptly, 

tage free, on the receipt of $.45 
n stamps or coin. 

Our stock of craft leathers, tools, 
patterns, designs, lacing and acces- 
sories you will find exceptionally 
complete. Send for a free catalogue. A 
sample card of leathers will also be 
sent on request. 

If you live in New York phone or 

con our Leathercraft 


FOLEY-TRIPP CO. 
Dept. A.3 formerly Foley-Hummel Co. 
193 WILLIAM ST. NEW YORK, N. Y. 



















The revolutionary new ma- 
chine for cutout work. A ne- 


You will pe deeply inter- 
ested = our descriptive 
literatu 

International Register Co. 
29 S. Throop St., Chicago, tI!. 























LEATHERCRAFT 


Our Leathercraft Catalog, showing 

many interesting and articles 

for the leathercraft class, is now ready. 

Leather - Lacing - Tools - Patterns, etc. 
Ask for catalog “‘M’”’ 

OSBORN BROS., 223 Jackson Bivd., Chicago 





MOIST OR DRY 
MODELLING AND POTTERY 


CLAY 
in all quantities 
ue aiso Modell ing Foal Ger, aliCararaie Suppiicn 


CERAMIC ATELIER 
733 So. Kilbourn Ave. Chicago, Ill. 


EW TER 


AND BRITANNIA METAL 
Sheets: 24”x86” or smaller 
Circles: 2” to 24” diameter 
Specify size and gauge. 
NATIONAL LEAD CO., Dept. P 
New York Chicago St. Louis 






























TOOL CHECKS 


STEEL MARKING DEVICES— 
LETTERS 


& and FIGURES 


ois | f° RUBBER 
a xe A ° ( 0) ° STAMPS 


and PADS 
CORPORATE 
SEALS 


TIME CHECK Y seat denier 





SCHWAAB STAMP &SEAL CO. 
547 N. Water St. Dept.C Milwaukee, Wis. 











ART METAL 
and 
JEWELRY 
WORK 


Equipment and Supplies 
Tools of ali kinds for Jewelry, Sil- 
ver, and Copper, Rose Hammers 
and Anvils. When ordering be 
sure to 


SPECIFY “ROSE” 
Gold, Silver, Copper, Brass, Pewter, and 
Nickel Silver in sheet and wire form. 
i-Precious stones. Send for our catalog 
B. Ask for a sample copy of our Brochure, 
“Things In and About Metal,” sent free. 


METAL.CRAFTS SUPPLY CO. 
Providence, 














sons 














LEATHERCRAFT 


Teachers 30-60 Pe credit. Lacing 
2c per yd. Free catalogue. 


LEATHERCRAFT SUPPLY CO. 
Box 2035 Long Beach, Calif. 

































